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iNl&VSlS OF mdr I-EXPRESSION II ilUllM OSTEWIIRWIIIIS MD SOFT TISSUE MIRS 
Il. STEW, Il. KMUSE’, J. FREW, P. SClU!IDT-PETER’ and V. IlUNBfRLICH’ 

Intrinsic as well ‘as acquired drug resistance is a raior probles in the 
trrateent of osteogenic and soft tissue sarcosa5, as also seen III patients 
admitted to our clinic and treated with established protocols (including 
adriaeycin and vincristinr). To analyze the sultidrug resistance (IDRI 
phenotype in those, not yet studied tueors, we started an exaslnation of 
edr l-expression in this relatively rare tusors, 

,6ood results were obtained by using Northern blot hybridization with a sdr 
l-specific riboprobe, and tonfireed in slot blot cxperirents. Positive 
signals with this sethod correlated with the degree of MDR in a control 
ovarian cancer cell line, and negative signals with absence of HDR. To 
verify the sdr l-signals, control hybridizations with a GRAPH-specific 
probe we tarried out. 
Up to nor 31 specisens were included III the analysis, asong thes osteo- 
sarcomas 18/g rdr I-positive), malignant fibrous histiocytons 15161, 
ralipnant peripheral nerve sheath tueors 1517) and 5o5e other soft tissue 
tuws (8110). 
This finding demonstrates, that a slailar pattern of rdr 1-erprersion 15 
displayed along this rather heterogeneous group of turors. Further studies 
are required to correlate the sdr I-expression with the clinical outcose. 
Institute of Cancer Research, Departsents of Carclnogcnesisw, Pathology’ 
and Surgery’, O-1115 Berlin, FRG. 
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The effect of verapamil in potentiating the anti-tumour action of 
doxorubicin on renal carcinoma cells in vitro 
MO Symes, Teresa Lai, CMP Collins*, AP Morgan, PJB Smith and 
BR Stonebridge ????

University Departments of Surgery, Pathology* and Computer 
Science* ??, Bristol Royal infirmary, Bristol BS2 8HW 

Cells from 19 renal carcinomas ware established in culture 
and 11 showed loss of contact inhibition when the cells 
became confluent. Ploidy was determined for 11 tumours: 
eight were diploid, one tetraploid and two anuploid. When 
first tested a concentration of lpg/ml doxorubicin produced 
>75% inhibition of protein synthesis in vitro by carcinoma 
cells from 12 tumours, as measured using a [75 Se] 
Selenomethionine uptake essay. At a 3.3pM concentration 
racaemic verapamil potentiated the action of doxorubicin by a 
factor of >2 in 5/10 of the tumours. However, a similar 
enhancement of drug sensitivity was seen in 7/7 more resistant 
turnours. Initial sensitivity to doxorubicin and its enhancement by 
verapamil was not related to either ploidy of the tumour cells or to 
their expression of glycoprotein P170 as determined by reactivity 
with monoclonal antibody C-21 9. 
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Hi M Wanius, Richad A B&en, Peter Twentyma* ud John h&t,&. 
CRC Oncobgy R-h Unit, Dcpc of Me&ii Uniwsity of Livapca~. ‘MRC cti,,kd 
OncobLy nd Rxliorhompeutics Unis Hills Rod. Cantridge. # Inst&e of Urology. St 
P&s Hospiul. London. 
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The Culture of renal carcinoma cells in vitro 
MO Symes. Teresa Lai, Rachel Angus, CMP Collins”, PJB Smith 
University Departments of Surgery and Pathology! Bristol Royal 
Infirmary, Bristol BS2 8HW UK 

Carcinoma cells were separated from 27 renal cell carcinomas by 
centrifugation of an enzymatic digest of the solid tumour on a 
NycodenzR column. Sixteen tumours were maintained in culture 
for >50 days and at least three passages. The epithelial nature of 
the cultured cells was confirmed by their expression of 
cytokeratins in 11 cases. In five of these the tumour cells co- 
expressed propyl 4-hydroxylase characteristic of fibroblasts, 
which was also seen in two tumours whose cells did not express 
cytokeratins. Expression of this enzyme increased in two tumours 
which were re-examined after an increased period of culture. 
Ploidy was examined in 12 tumours: eight were diploid, two 
tetraploid and two anuploid. Of the five diploid tumours examined 
all showed loss of contact inhibition so that the tumour cells 
formed multiple layers in culture. This was also true for the one 
tetraploid tumour examined and both anuploid tumours. One 
anuploid tumour failed to express cytokeratins on repeated 
^.,_-:_^*:^_ l.... -1:-1 ^_^^., I A L ,.A* ^.,.., “_^ Tn5111111Io,I”,, “Y, “I” exp:ess IJ’“V”l 7 ,,\“,“r”,o,r. c+“.e ;f ten 
tumours showed colony formation in soft agar. 
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MOLECULAR BASES OF MULTIDRUG RESISTANCE IN HUMAN TUMORS 

Toffoli C., Vie1 A., Tumiotto L., Ciannini F. and Boiocchi M. 

Experimental Oncology 1, Centro di Rif.Oncologico, Aviano, (PN) ITALY. 

MDRl, CST-JC and topoisomerase II gene expression have been 

investigated in 150 primary human carcinomas (colon carcinomas, renal 

cell carcinomas, ovarian cancers, lymphomas, head and neck cancers) 

and 45 drug resistant human colon cell lines. These latter were 

selected in our laboratory with drug involved (doxorubicin and VM-26) 

or not (methotrexate) in the MDR phenotype. Overall analysis of 

experimental and clinic& data indicated that MDR in human cancers is 

a multifactorial phenomenon determined by different biochemical 

mechanisms. In this phenomenon MDkl gene product seems to have a major 

role. Topoisomerase appears to have weak implications, whereas CST-(n 

seems to be related to the neoplastic transformation process nwre than 

to drug resistance. Experimental observations indicated that drug 

extrusion out of the cells is not the principal biochemical mechanisms 

with which MDRl gene products confer to human tumor the MDR phenotype. 

Infact, in the range of MDRl gene expression observed in human tumors, 

MDRl seems to act principally at intracellular level by affecting 

distribution of the drugs and preventing them to reach the target 

sites of their cytotoxic effect. 
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VERAPAMIL DOES NOT INTERACT WITH CISPLATIN IN TREATMENT 
OF XENOGRAFTED SQUAMOUS CELL CARCINOMA. 
J Wennerkrg, R Rydell, E KjelMn, Depts of ORL and Oncology, University 
Hospital, Lund, Sweden. 

Verapamil (VPM) and other Ca-cbannel blockers can antagonise the mul- 
tidrug resistance (MDR) fenotype. Cisplatin (CDDP) is not associated with the 
MDR fenotype, still VPM enhance the effect of CDDP on xenografted nearobla- 
stoma. Since this type of biochemical modulation is very specific for tumour type 
we tested the hypotesis on squamous cell carcinoma (SCC) of the H&N, a tamour 
type commonly treated witb CDDP. 

Materials & MCI&&: Two xenografted XC lines were tested and three 
different administration schedules were us& A/ 12.5 mg VPM/kg 30 min before 
5.omgCDDP/kg;B/8.3 mgVPM/kg30min beforeand24and48hrafter5.Omg 
CDDPkg: C/ 12.5 mg VPM/kg 30 min before 1.7 mg CDDPkg every second day 
x 3. Alldrugs weregiven i.p. Pbysiol. saline weregivenasconuol. Specitic gmwtb 
delay and area under tbe growth curve (AUC) were used as end-points. 

Results: The mortality was low and randomly disuibuted. VPM alone was 
without effect on turnour growth. VPM did not enhance growth retardation 
induced by CDDP. 

Conclusion: The interaction between VPM and CDDP seems to be very 
specific withrespecttottmmurtype.Tbtts.tboughVPMaodCDDPdoootintex~t 
in treatment of SCC, this specificity does not role out the possibility of enbance- 
ment of CDDP effect on SCC by other classes of ca-cbannel blockers. 


