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DNA AMPLIFICATION AND ANTIMETAElOLITE RESISTANCE 
A.H. Calvert 
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MULTIDRUG RESISTANCE AND KINETKS OF DRUG TRANSPORT. 

riGi+- 
Skovs aard T. Department of Oncology, University Hospital of Heriev, 

The membrane transport is an essential component of the mechanism of 
action and the mechanism of resistance of cytostatics. In the case of the 
anthracyclines and vincaalkaloids reduced drug accumulation is the most 
common findin 

II 
in resistant cells. This change is narrowly related to 

occurence of t e glycoprotein PgP in the membrane. Several studies 
support that drug uptake may be described by a ‘leak and pump’ model i.e. 
a passive influx of the uncharpd form of the molecule together with an 
active drug efflux. However a direct proof for active effiux implies measure- 
ment of the free cytoplasmatic drug concentration, which is technically 
questionable. Using three diierent experimental models, indirect information 
about the kinetic of effiux of daunorubicin will be presented. In all cases 
Ehrlich as&es tumor cells with classical characteristics of MDR were used. 
In model I the determination of efflux is based on data obtained in the 
steady-state situation which involves that influx is equal to efllux. The influx 
function is determined in seoarate exoeriments. In model II the cells are 

ee medium (unidirec- 

efflux process by inhibition with sodium azide or verapamil. The kinetic of 
efflux obtained by the three different methods are compared and discussed. 
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STRUCTURE ACTIVITY RELATION OF ANTRRACYCLINBS (AC) IN 
MULTIDRUG RESISTANCE 
R. Brttmann, S,E;:la;k, K. Kallenhach, K. Beer, *F. 
Gieseler, 0. . Winklar 
Dep. Pad. Iiemat. OnLol. University of Hamburg GFR 
*Med. Poliklinik University of Wiirzburg GFR 

Structurally modified ACs are beeing evaluated against 
p-glykoprotein and to 

fp 
isomerase-II related multidrug 

resistance using a oxorubicin-selected F4-6/F4-6R 
Friend er 
the v 

hroleukemia cell e &em. 
class cal AC6 doxorubic n f 

In comparison with 
and daunorubicin 50% 

inhibitory concentrations in the sensitive (ID 50-S) and 
in the resistant cell line (ID 50-R) as well as the 

(ID 5O-Rf;L::;Ek;c;;d bzfchanf;z 
structural 

Anthracycline I 
ID50-S ID50-R 
*g/ml lnglml P I 

Doxorubicin t:: 1540 177 
Daunorubicin 680 85 
Idarubicin 

Aclacinomycin A ::: z’t 

8.6 

Morpholino-DOX 39 t:; 
Cyanomorpholino-DOX 

::;I5 
0.052 

Ke;hoxymorpholino-WX ::t 12”:: 2: 1:6 
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CELLULAR RESISTANCE TO DNA TOPOISOMERASE II INHIBITORS. 
A. Jacaaemin-Sablen, M.R. Casabianca-Pig&de, S. C&n&r, C. Delaporte, T. 
KbeIifs, A.K. Larsen, B. Ran6 and J.M. Saucier. U14G lNSERM - URA147 
CNRS, Uniti de Biechimie, Institut Gustave-Roussy, 94805 Villejuif, France. 

Chinese hamster lung cells resistant to 9-OH-ellipticine (DC-3F/9-OH- 
E) exhibit the following paenotypic changes : 
- DC-3F/9-OH-E cells, about 150-fold resistant to 9-GH-&pticine, are cross- 
resistant to other to~eisomerase II inhibiters such as m-AMSA and VP-lb. 
Furthermore, these cells are cmss-tintnat to summine which also inhibits 
topoisememse II activity bat does not stabilize the DNA-enzyme cleavable 
complex and inhibits the m-AMSA induced stabilimtiee of this complex. 
Finally, through the overexpression of the MDR system, DC-3F/9-OH-E 
displays vuinhie levels of cross-resistance to drugs like actinomycin D, 
vincristine and taxol. 
- DC-3F19-OH-E cells exhibit a decreased topoiso~ II activity as 
demolurtnted by determination of the enzyme activity (kinetoPl&ic DNA 
decataation). Northern blot analysis of the enzyme trawcripts and Western blot 
adysis . 
- Finally DC-3F/9-GH-E cells injected to nude mice display a loss of 
tumor&i&y. The myc gene is ahout IO-fold lmplified and 30-fold 
ovm& in the patentsI DCJF calls. Both lmplification and 
ovemxprmsioe are lost in the rekstsnt cdls. Transfecfiioa of the myc gene in the 
DC-3F/9-OH-E cells did not restore the famorigenicity and did not alter the 
~istsnce to topoiso- IIinhihitors. However, tl&sMDRpheno~yPew~s 
reversed,roughlyin~~ofthemycgeneexpression.Themechanismof 
thisrevelsionwillbediscussed. 
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MULTIDRUG RESISTANCE IN HUMAN LUNG CANCER 
Baas, F’,*., Eijdems, E.W.H.M2, de Haas, M.2, Borst, P*. 
1,2Dept. Neurology, AMC and The Netherlands Cancer 
Institute, 1066CX, Amsterdam, The Netherlands. 

Exposure of cancer cells to a single drug may induce 
resistance to a wide variety of anti-cancer agents. This 
phenomenon is called multidrug resistance (mdr) and in some 
cases due to overproduction of the mdrl P-glycoprotein. 
Overexpression of mdrl , however, cannot explain all forms of 
mdr. To obtain more insight in mechanisms for resistance, we 
have generated a series of doxorubicin resistant cell lines by 
selecting the drug sensitive human lung cancer cell line SW- 
1573 with low dosis of doxorubicin. Analysis of the resistant 
cell lines showed that: 1) almost all resistant cell lines were 
also resistant to vincristine, indicating that mdr was induced; 2) 
the mdr cell lines have a decreased accumulation of drugs, but 
seldom overproduce mdrl Pgp mRNA; 3) the majority of the 
resistant cell lines showed a decrease of topoisomerase II 
mRNA; 4) only high levels of dox selection induced P- 
glycoprotein mediated MDR. 
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STRUCllJRE ACTIVITY RELATIONSHIP OF MULTIDRUG REVERSAL 
Ramu A E Ramu N 
Dept. of Oncology, Hadassab University Hospital. 
P.O. Box 12000, Jerusalem 91120, Israel 

The multidrug resistance (NDR)-reversal activity 
of 573 compounds was tested in MDR P388 cells in vitro. 
Such an activity was found among compounds exhibiting 
2-3 ring structures, such as phenyl (but not hydroxy- 
or amino-phenyl) , or compounds where one phenyl was 
substituted by cyclopentyl, cyclohexyl, thienyl, 
5-norbornen, indole, 3,4-dihydrocarbostryl, quinazoline, 
phthalazine or benzodioxazole. 

These rings are linked by 1-2 bridges of a variety 
of types, to a secondary or tertiary amine groups. 

The most active MDR-reversing compounds possess 
2-3 phenyls linked by l-2 bridges to a cyclic secondary 
amine or to cyclic or non-cyclic tertiary amine group. 
They also possess l-2 carbonyls and/or 3,4-dimethoxy- 
phenyl residues. 

In our model MDR could he almost canpletely overcome by 
the N-mar holinyl substituted agent6 methoxymorpholino- 
DOX and XX P . 
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