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SYNERGISTIC INTERACTION OF RETINOIDS 
AND INTERFERONS IN BREAST CANCER. 

C.Marth t, M Widschwendter z and G.Daxenbichler ? 
~ Department of Gynecologic Oncology, Norwegian 
Radium Hospital, Oslo 

Department of Obstetrics and Gynecology, University 
Hospital, Innsbruck, Austria. 

Combination of all-trans-retinoic acid (RA) with either 
interferon (IFN)-ct or -), results in a synergistic 
amplification of the anti-proliferative effect on cultured 
breast cancer cells. RA could be replaced by other 
biologically active retinoids. The synergism is also 
observed for the induction of 2'-5'-oligoadenylate 
synthetase, an enzyme which is involved in anti-viral 
activity of interferons and possibly in growth regulation of  
tumor cells. Comparing all-trans- with 9-cis-RA, the latter 
is more effective inhibiting tumor cell growth and in 
inducing synergism with IFN-y. IFN-y increases retinoic 
acid receptor-y (RAR-y) expression but had no influence 
on KAR-~t, whereas RAR-13 was not detectable in any of 
the examined breast cancer cell lines. RA-mediated 
increase of the cellular retinoic acid receptor binding 
protein-II (CRABP-II) was suppressed by IFN-y. This 
observation indicates that IFN-y-mediated increase in 
RAR-y and suppression of RA-mediated CRABP-I! 
activation may play a role in synergistic inhibition of 
proliferation in breast cancer cell lines. 
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EFFECTIVE IL-2 THERAPY 

Willem Den Otter ,  Linda A. Everse ~, Monique R. Bemsen ~, Wim R. 
Klein ~, Victor P G . M .  Rulten ~, Rachel Stewart-', Graham Hill -~, Lianne 
Balemans ~, Peter A, Steerenberg ~, Lucia Fiszer-Matiszewska ~, Zygmund 
Dobrowotski s, Marek Zembala ~. 

Faculty of Veterinary Medicine, P.O. Box 80.157, 3508 TD Utrecht, 
The Netherlands; -" Faculty of Veterinary Sciences, Harare, Zimbabwe; 3 
R . I .VM. ,  Bilthoven, The Netherlands; ' Ludwik Hirszfeld Institute, 
Wroctaw, Poland; ~ Medical Faculty, Krak6w, Poland. 

Locoregional cancer treatment with IL-2 induces good 
therapeutic effects without the toxicities associated with systemic 
application. We report on the following aspects: 
1. PROTOCOL: lntra/peritumoral application of  IL-2 is most effective 
in the dose range of 7,000-33,000 IU/day, injected for 5 consecutive 
days. 
II. SENSITIVE TUMOUR TYPES: This therapy induced cures/complete 
remissions in mice with breast cancer, lymphosarcoma, fibrosarcoma, 
mastocytoma; rats with bladder carcinoma; guinea pigs with liver 
carcinoma; cattle with spontaneous ocular squamous cell carcinoma 
(OCC); horses with spontaneous sarcoids; human patients with TI /GIG2 
marker lesions of superficial bladder carcinoma. 
Ill. POTENCY OF IL-2 THERAPY: This therapy induces cures in mice 
with severely infiltrated and metastasized lymphosarcoma comprising at 
least 5% of  the body weight and complete remissions of spontaneous 
OCC of up to 7 cm ~, and spontaneous sarcoids of up to 20 cm-' surface in 
horses, 
IV. TREATMENT OF HUMAN CANCER PATIENTS: Guinea pigs 
with an intracutaneous primary carcinoma and a metastasis in the 
draining lymph node can be cured by IL-2 treatment of the primary 
tumour. Cure was impossible after surgical removal of the primary. 
Probably the same will occur in human cancer patients. 
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R E C O M B I N A N T  H U M A N  E R Y T H R O P O I E T I N -  
r H u E P O  F O R  A N E M I C  C A N C E R  P A T I E N T S  O N  
C O M B I N A T I O N  C H E M O T H E R A P Y  

Anatol  D. Parlor ,  M D , .  Ph.D., Eiena F, Morshchakova, MD. ,Ph  O 
Research Institute for Pediatric Hematology. R?,azan, Russia 

Anemia in cancer patients max be related to the disease itself or the 
effect of concotmtantly admimstercd chemotherapeutic agents. Anemia 
in patients with advanced cancer has three features: a mild decrease In 
red blood cell suraaval, a decreased re-utilization of bone m a r r o ~  iron 
stores and  an inadequate e~thropoiet in  (EPO) response to the degree of 
anemia The inadequate EPO response to anemia consists of both a 
decrease in EPO production and a decrease in bone marrm~ 
responsiveness to EPO. Two cytokines, intca-leukin-I (Ik-l)  and lumor 
necrosis li~ctor-a (TNF), appear to lrta? a vital role m this process II.-I 
stimulates T-lylnphocytes to produce v-interferon, whereas TNF 
stimulates bone marrow stromal cells to produce beta inlerferon. Both v 
and l:~ interferon are potent suppressers of carl) red cell precursors suct~ 
as the co lom forrmng unit-erythroid (CFU-E) cell. The e~'throid 
inhibition caused by "~ and l~ interferon can be overcome by the addition 
of rHuEPO to the culture medium. This obser, 'ation supports the clinical 
finding that  rHuEPO effectively treat the anemia of chronic disease. 
Until recently, transfusion has been the only option, but rHuEPO m a )  
pro~fde an  altetntative to transfusion for some anemic cancer patients. 
Chentotherapy may cause or worsen anemia in patients with cancer. In 
can exert a direct cytotoxic effect on bone marrow erythroid progenitors 
and precursors: this mechanism, for example, ts, picaUy operates tn 
fluorouractl-induced anemia. Cisplatin appears to be peculiar in that this 
drug ca~ blunt EPO production and cause l,~olong~d mttalda. Ill our 
trials Eprex (Epoietin-ct) has been shown to increase hematocrit and 
decrease transfusion requu-ements after the lkst month of chemotherapy. 
The patients were randomly assigned to receive 150 U of  Eprex per 
ki logram of body weight or placebo three times weekly by subcutaneous 
injection, vdlh each dose separated from the next by at least 1 da).  
Dosing with the study medication was continued for 12 weeks or until 
hematocrit  normalised (reached the target range of 38-40%). Alter the 
target hemalocrit  was attained, Eprex dose could be reduced to maintain 
the hematocrit  at 38-40~,~ fur duration of  the study. In all chemotherapy 
groups, there was noted a tendency for anemia to improve with Eprcx 
administration. 
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LEUCINE ZIPPER,  N U C L E A R  T A R G E T I N G  A N D  
P 1 3 0  I N T E R A C T I O N  M O T I F S  IN T H E  E P I D E R M A L  
G R O W T H  F A C T O R  P R E C U R S O R :  THE N U C L E O C R I N E  
C O N N E C T I O N  F U R T H E R  U N V E I L E D  

Ra/~an T Radulescu. Wollgang Wdmanns and Volkmar Nusslct 
Ill Med~/intschc Khmk. Klinikum Grosshadcrn. 8 1 3 ~  Munich. Gcrmun~ 

Pre~ ~ous structural ~tudhes ha~e unla~elled the po~slbiht3 ot physical 
intelLtcllons 'C~[P, Ceil ~I'0'~- th Iact~llS such as i n su l in  o r  the i n su l i n -hkc  
gro~ th luct~ws dGF- l - 2 )  and tumor suppressor~ such as the retinoblastoma 
protein tRB/=~r the RR-related p107 gene pn.~uct. These findings 
led to the ", le'0, Ihut insulin ma) he lapidl', propcqled from the eMracellular 
~.pace to the nucleus 'a ith the insuhn-RB interaction as a direct link to gene 
e\presslon This shorlcuI ol insuhn ha_ ~, ~ e n  perccl', ed as the paradigm of a 
ne~[3 defined nucle~'nne signal transducllon path~a~ This path~a 3 
en~.'~mpasse'~ comple'~ l(~rmutlOrls ot ~ro'0. th factors and,'or their receptors 
~ith tum~r suppressor', taking place in the cell nucleus as a rule. The 
purD~se of the present slud,. ~as to a_scertaln ',~ helhcr there are also other 
~rou th lactors ~ hlch !~tentiall.~ enter this signal transducllon hi~h~a}. 
We l irsl chose 1o hx~k at the human epidermal gro~ th factor (hEGF) since 
ih~s molecule had pre~ iousls been hmnd to as~,c~ate ~,ilh nuclear chromatin. 
In hne ~,,ith the nuelerx:nne concept, ~e set out t~ detect structural hints 
"a, hich ~ould predict an lnteracuon ~1 hEGF or ~ts precursor with a tumor 
suppressor protein. Interestingly, we found that the complementary peptide 
for the haman EGF precursor (hEGF-P) ts similar tl~ several nuclear proteins, 
most notabl 3 to the human p130 protein, an RB-hke molecule. This result 
suggested that hEGF-P has the potential to specifically interact ailh human 
p130, thus paralleling the pre~inuslx predicted complex formations between 
insulin/1GFs and RB/pl fr'L To further substantiate our finding. "0,e checked 
the hEGF-P amino acid ,~quence for structural hints ~hich would indicate a 
nuclear k~calizztion for this molecule since p130, its presumed binding 
partner, acts in the cell nucleus. We identified in hEGF-P a possible nuclear 
Io,=alization signal (NLS) which is h~ghl) related to the NLS of the Tat 
protein of the human immum~eficienc~ s irus (HIV)-I. Moreo~ er, we lound a 
leucine zipperAike motif and several S/'I'PXX motifs in hEGF-P suggesting 
thai hEGF-P mr3 be d~rectls, involved in nucleic acid binding and thus the 
control of gene expres.~ion Taken together, this bioinformatics-lxtsed analysis 
of hEGF-P pr~wides l:x)th a new perspecti~ e on the mechanisms of action of 
EGF by placing th~s important growth factor into the nucleocnne context and 
yet another platform for the design c,f antineoplastic coral:trends. 


