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Evidence for the Involvement of Specific Membrame Components in Embryo—Uterine Interactions During
Implantation. B " .

Ted Anderson, Loreun Hoffman , Gsry Olgon , James Simon, end Cary Hodgen. Jones Institute for
Reproductive Medicine, Eastern Virginia Medicsl School, Norfolk, Virginia 23507 USA, and ~Department
of Cell Biology, Vanderbilt University School of Medicine, Nashville, Temnessee 37232 USA.

An increase in galsctose-containing glycoconjugates of the uterine luminal surface (RCA-I lectin
binding) has been demonstrated in mice and rabbits to be related temporally te implantation (Biol.
Reprod. 32:1135 and 34:701).  In rabbite. this hae been correlated with expression or increased
synthesia of membrane glycoproteins (from 42 kD to 245 kD), identified by RCA-I binding to Western
blote of solubilized membrane components resclved by SDS-PAGE. Lectin binding to the uterine surface
and to isolated glycoproteins is reduced at implantation sites, compared with nonimplantation areas,
providing evidence for local modification of these membrane components by implantimg embryos. More
recently, RCA-I binding to the uterine luminal surface of cynomolgus monkeys was examined throughout
the normal (28-day) memstrusl cycle, and was noted during the peri—implantation period (6 days post-
ovulation) but not during the proliferstive (cycle days 4=6) or late secretory (cycle days 26-28)
intervals, Specific effects of embryos on the uterine surface have not been examined in this model,
but galactose—containing glycoproteine (from 30 kD to 155 kD) have been isolated using biotinylated
lectins and avidin effinity chromatography. These results are consistent with the known involvement
of galactose-containing glycoproteins in cellular interactions such as Tecognition and adhesion, and
suggest that certain moleculaxr aspects of dterine receptivity may be common among a variety of
species. Regulation of expression of these membrane components by eteroid hormomes is being
investigated in vivo and jim vitro. Additionally, interactions hetween peri-implantation embryos and
uterine epithelial cells or isolated wembrane components are being examined toward the elucidation of
s unified concept of embryc—uterine interactions.

Effects of TPA and misonidazole on growth, DNA synthesis and plasminogen activator producticn of
human cancer ncdules maintaired organ culture.

Rend Beaupain, Sylvie Chevillard, Henri Magdelenat and Jaocques Coppey. Institut Curie, 26 xve d'Ulm,
75231 Paris cedex 05, France. ‘

The organotypic culture method of human tomor cells has been found to be a useful tool for assessing
the effects of cytostatic treatments on tumor growth and lengterm survival. The extremely low trau-
matizing culture conditions offer to injured cells after the different cytostatic treatments, a maxi-
mal survival chance, close to the in vivo situation. Using this oculture system, concentratichs of
misconidazile (MISO) correspanding to the semum levels (40-160 ug/ml) yeached during the course of
phase I clinical trials, showed a 1.6-fold growth stimulation of lung carcinama (A549) nodules as
compared with the untreated cantrols. The stimulatica may be rielated to the transformed state of the
tumor cells and the close cell to cell contacts in the nodules. DNA synthesis was increased starting
24 h after the treatment with MISO and the rate ©f sister chromatid exchange weve also enhanced.
These stimulatory effects could suggest a tumer-prancter-like property of MISO. For this reason, a
canparison was made with the known tumor pramoter 12-0-tetradecanyol pherbol-3-acetate (TPA) on 2549
nodules. TPA actually stimilates growth of A549 nedules but here the rate of DA synthesis is enhan-
ced within 24 h. A large amount of urckinase-like plasmincgen activator (PA) is secreted after TPA
treatment vhile the rate of PA prodacticn is only slichtly increased by MISO. So, in spite of simila-
rities in same effects of MISO and TPA, the origin of the growth stimulation of human tumor nodules
by MISO seems not to be due to a straight tumor pramoter-like effect.

Separation of tumor cell subpopulations with high and low motility from a metastatic
tumor line

Rosemarie Benke, Georg Brunner, Lars J. Erkell and Volker Schirrmacher. Institut fiir
Immunologie und Genetik, Deutsches Krebsforschungszentrum, D~6900 Heidelberg, Federal
Republic of Germany.

Using & modified Boyden chamber assay we have separated high from low motile sub-
populations from high metastatic EbF1l mouse hybridoma cells (L. Larizza, V. Schirr-
macher, Cancer Met.Rev. 3, 193, 1984). For selection the eells had to migrate through
a nucleopore filter to reach a second nitrocellulose filter. The high motile subpopu-
lation was obtained by cultunring the cells which had penetrated the nucleopore filter
while the low motile subpopulation was obtained by culturing the cells remaining on
the nucleopore filter.

The high motile fraction migrated twice as far as the low motile or the non-separated
EbFl cells. Furthermore, the high motile subpopulation produced twice to Ffour times
more plasminogen activator than the low motile or the non-segpareted EbFl cells.
Finally, in an in vitro gel invasion assay (L.J.Erkell, V. Schirrmacher, in pre-
paration) preliminary data indicated that the high motile subpopulation has increased
invasiveness.

In vivo, the low motile fraction caused larger tumors (about 20mm) after subcutaneous
injection than the EbFl control cells (about 14 mm).

These data may indicate that EbFl cells are heterogeneous and contain a subpopulation
of motile and rapidly disseminating cells which have been partially depleted by the
selection for low motile cells,




M7 'I'h:ii 1interaction of invasive cells with laminin can be altered by conversion products of (+)-catechin in liquid culture
media
Marc Brackel, Vincent Castronovoz, Rita Van Cauwenbergel, Guido De Pestel3, Peter .Cooprhanl, Jean-Michel
Foldart? and Marc Mareell, (1) Laboratory of Experimental Cancerology, Department of Radiotherapy and
Nuclear Medicine, State University of Ghent, B=9000 Ghent, Belgium, (2) Department of Obstetrics and
Gynecology, Laboratory of Dermatology, University of Liége, B-4020 Liége, Belgium and (3) Laboratory of
Embryology, State University of Ghent, Belgium. : .
The flavonold (+)-catechin is a tool to study the mechanisms of tumor invasion, since it inhibits the invasion of a
number of cell types in vitro, it increases the resistance of collagen type 1 to collagenases (Kuttan et al,
Experientia, 37: 221, 1981), it binds to the extracellular matrix glycoprotein laminin, and it alters the adhesion and
morphology of invasive cells to matrix supports containing laminin and/or collagen type IV. Evidence has
accumulated; however, that those effects are not due to (+)-catechin itself but to one or more conversion products
of the flavonoid in liquid culture media. Known candidates for the active product(s) are : (-)-epicatechin,
catechinic acid and quinones. With a preparative HPLC technique we have purified nine fractions from Eagle's
minimum essential medium incubated with (+)=catechin for 4 days at 37°C in an atmosphere containing 5% CQgz in
air. A'reverse phase Cl8-column was eluted with a gradient of acetonitrile (10 to 40%) in water. The effect on
cell morphology on and adhesion to laminin was confined to one fraction. The chemical composition of this
fraction will be discussed, as well as its effect on malignant invasion in vitra and.in vive.
This work was supported by te Koning Boudewijnfonds; the Sportfonds tegen de Kanker and the Fonds voor
Geneeskundig Wetenschappelijk Onderzoek (nr 20093) - Brussels, Belgium.

M 2 INTERGELLULAR COMMUNICATION AND INVASIVENESS OF MALIGNANT CELLS
IN A THREEDIMENSIONAL CULTURE SYSTEM
Thomas Brauner und Dieter F. Hilser

Biol. Inst., Abt. Biaphysik, Univ. Stuttgart, Ulmer Str. 227, D-7000 Stutkgart 60
Intercellular communication wia gap junctions allows passage of small ions
(electrical signals) or molecules. Using the in vitro invasion assay established by
Mareel et al. with cultured embryonic chick heart Fragments as target tissue For
malignant cells, we concentrated on the question whether the capaecity of  tumor
cells to communicate with each other and with the confronted host cells has any
influence on their invasive behavieur. For coupling-competent fibroblastic tumor
cells like BICR/MIR-k, C6 and EMT6/Ro - heterologaus electrical coupling. with
contacting heart cells could be demonstrated. Injection of Lucifer yellow revealed
cell-line-dependent differences in the extent of dye coupling, In the invasion
assay, however, all tumor cell lings occupied and progressively replaced the heart
tissue in a comparable time span. For the non-coupling epithelial HelLa cells we
found a different invasive behaviour, confirming results of Mareel et al.. HelLa
cells built a multilayer capsule around Ehe heart fragment and single invading HelLa
cells were found only after a significantly longer confrontation period than for
the coupling competent cell lines., This different invasion pattern is probably
caused by the epithelial organisation of the Hela cell aggregates. Numerous Light
junctions prevent single Hela cells to separate from the spheroid. Further
experiments with the non-coupled Fibroblastic cell line L are in progress.
(supported by Bundesministerium Fiir Forschung und Technologie)

M 12 Production and secretion of urokinase and trypsin-like proteinases by mouse lymphoma
cells of high or low metastatic capacity. ]

Georg Brunner and Volker Schirrmacher. Institut flr Immunologie und Genetik.,
Deutsches Krebsforschungszentrum, D-6900 Heidelberg, Federal Republic of Germany«
The proteinase activities of tumor cells are probably essential for their invasive-=
ness and metastatic potential. We studied plasminogen activator (PA) and trypsin-like
proteinases of a low metastasizing (Eb) and a high metastasizing (ESb) lymphoma cell
line:
Plasminogen activator: ESb cells produced and secreted PA 'activity, whereas Eb cells
did not. Enzyme production and secretion by ESb cells were maximal in serum-free
Iscoves medium and increased with increasing cell density. In the presence of 5% FCS
the production and secretion of PA were reduced and independent of the cell density.
Within 24 h of culture, ESb cells secrete about the same amount of PA activity into
the medium as is contained intracellularly. No PA activity could be detected on the
surface of the cells by immunofluorescence and enzyme assays with whole cells. Using
polyelonal and monoclonal antibodies the PA of ESb cells was identified as the
urokinase type. In western blot experiments following SDS/PAGE of unreduced cell
lysates, one main band at about 51 kd and four minor bands at higher molecular
weights could be identified.
Trypsin-like proteinases: These enzyme activities were twice as high in Eb than in
ESb cell lysates, Howyever,; ESb cells secrete five times as much of trypsin-like
proteinases than Eb cells do. The amount of secreted activity by ESb cells within
24 h of cell culture is about tenfold higher than the enzyme activity in cell

lysates.,




TI 11

FC 12

TI 12

An immunchistological investigation of maternal bone-marrow-derived populations in decidua in normal
and ectopic human pregnancy
Judith N. Bulmer, Debra Hollings, Department of Pathology, University of Leeds, LEEDS, LS2 9JT,; U.K.

In early human pregnancy fetal extravillous trophoblast invades maternal decidua, myometrium and
spiral arteries with no apparent detrimental effect to either mether or fetus. A large population of
bone-matrow derived cells has been identified in maternal uterine decidua in pregnancy. These cells
have been extensively characterised with monoclonal antibodies in single and double immunoenzymatic
techniques applied to acetone-fixed frozen sections or formalin—-fixed paraffin-embedded sections.
HLA-DR+, leuM3+ macrophages are commen throughout pregnancy and are often very closely associated
with extravillous trophoblast in decidua basalis. T lineage lymphocytes {OKT3-, DAKG-T11+, DAXO-T2+,
OKT10+, MT1+) are abundant in the first trximester but thereafter decline in numbers, In formalin-
fixed sections counterstained with haematoxylin and eosin, cytoplasmic granules have been identified
in leucocyte-common antigem+, MT1+ cells indicating that the endometrial granulocyte is a T lineage
cell.

The relative importance of fetal trophoblast and hormonal milieu on infiltrating maternal leucocytes
in decidua has been assessed by studying non-pregnant endometrium as well as the tubal implantatiocn
site and intrauterine decidua in ectopic tubal pregnancy. HLA-DR+ macrophages predominate at the
tubal implantation site, whereas T cells are rxare. 1In non-pregnant endometrium, macrophages are
present throughout the menstrual cycle but T lymphocytes increase in number in the late luteal phase.

The relative importance of decidual macrophages and T lymphocytes in successful pregnancy remains to
be established.

Natural human antibody to o-galactose residues inhibits metastasis by MOy cells (3 mouse malignant
fibrosarcoma cell Tine).

Vincent Castronovo, Philippe Mahieu, Marc M. Bracke, Jacqueline 8. Foidart, Jean-Michel Foidart,
Universities of Liege and Ghent (Belgium). :

Natural human antibody to o-galactose accounts for 1-2% of total circulating IgG. Alpha-galactose
pesidues present in cell surface glycoproteins are normally masked and unaccessible to this antibody .
A good correlation exists between the metastasizing capacity of mice neoplastic cells and their
content in exposed cell surface o-galactose (Varani et al., Clin. Exp. Metastasis, 3, 45, 1985%).

A significant proportion of the galactose groups is Tocated on surface associated Taminin.
Preincubation of MOy cells (a mouse fibrosarcoma cell 1ine) with matural antibody to o-galactose
caused an 80% inhibition of attachment to laminin-coated dishes. Prior incubation of MOy cells with
anti-galactose antibody or with its Fab fragments caused a 50% reduction in the number of metastatic
Tungs colonies developing 'in syngenic mice 2 weeks after 1.V. tail injections. Finally, immuno-
fluorescent and radiolabeling studies confirmed the ability of anti-galactose 1gG to bind to mice
and humah breast adenocarcinoma cells but not to normal human cells,

Mtogether our studies indicate that neoplastic human cells contain a-galactosyl residues exposed on
their cell surface. Natural circulating anti-galactose antibody specifically binds to these cells and
prevents their subsequent attachment in vitro to lamimin, Tt inhibits in vivo lung metastasis. The
extent of unmasked e—galactosyl residues in malignant cell surface glycoproteins could therefore
contribute to the immune modulation of neoplastic cells growth.

ROLE OF MATRIX MACROMDLECULES IN THE INVASION OF MATERNAL DECIDUA
BY TROPHOBLAST.

A.K. Charlton, L.J. Faden and J.D. Aplin.

Department. of Obstetriecs and Gynaecology, University of Manchester,
St. Mary's Hospital, Manchester, M13 0JH.

Ir early preghancy, cytotrophoblast from the implanted blastoeyst
invades maternal decidua both in interstitial locatiens and within
spiral arteries. Arterial endothelial cells are replaced by
trophoblast which also infiltrates the media of the vessel walls
leading to loss of elastic tissue and changes in mechanical
properties required for increased blood supply to the placenta.
Immunohistochemical studies of decidua from 8-10 weeks' gestation
show fibronectin te be widespread in interstitial and vascular
areas. Vitronectin is absent from meost interstitial locations,
but present as a striking spotted distribution within vessels.
Laminin is retained in vascular and glandular basement membranes
(as before implantation) but also sppears as an intense halo around
decidual cells. Type V collagen progressively disappears from
interstitial locations but is retained in vessel walls.

A new model system has been developed for studying the trophoblast-
endothelial cell interasction in vitro. Using confrontation cultures,
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we have found that choriocarcinoma (BeWo) cells advance to displace
vascular endothelial monolayers (derived From umbilical vein) in a
process resembling that seen in decidual vessels., BeWo cells grow

in islands with some multi-layering; migration can occur either

by sheet outgrowth or escape of single locomotory cells fram iglands.
Thus isclated colonies of 'escaped' trophoblast might be expected
within maternal arteries. BeWo cells adhere better to substrate-
associated fibronectin than to laminin, collagens I, III, IV or V or
fibrinogen. Fibronectin produced by vascular endothelisl cells may
therefore play a role in trophoblast invasion of vessels. Vitronectin
is not produced by vascular cells, but may be recruited from maternal
plasma into vascular locaktions where invasion is oecurring.

Possible involvement of D-galactose in mouse embryo implantation.

Daniel J. Chavez, Department of Anatomy, Southern I11inois University School of Medicine, Carbendale,
IT1ineis 62901, U.S.A. s

Blastocysts of all mammals adhere to the Tuminal epithelium of the uterus regardless whether or not
implantation is interstitial. The acquisition of adhesiveness appears to be temporally regulated in
the developmental and differentiation process of both the blastocyst and uterine luminal epithelijum.
Assuming that adhesion of trophoblast to uterine epithelium involves physiochemical interaction between
their respective surface coats, an investigation of their surface receptors to lectins was undertaken.
During the adhesive stage of implantation thanges in the expression of D-galactose (D-Gal) and its
N-Acety] derivative could be detected. Differences involving N-Acetylglucosamine (G1cNAc) were also
noted. Since GlcNac is normally present sub-terminal to D-Gal, it was presumed that differential
exprassion of GlcNAc was associated with the differential expression of the D-Gal wolecule. D-Gal
commonTy ‘occupies a position penultimate to terminal sialic acid. To determine whether interference
with carbohydrate metabolism, and specifically D-Gal metabolism would result in interference with the
jmplantation process, a series of metabalic inhibiters was introduced into the lumen of one horn of
pregnant mice during the peri-implantation period (day 5). Implantation was prevented by o-D-NAcGalac-
tosylaminidase, UDP-Galactose, neuraminidase, and tunicamycin but not by D-Gal, a-D-Galactosidase or
g-Galactosidase nor was it affected by administration of physiological saline (20 wl). a-lactalbumin
prevented implantation in some mice and retarded embryonic development in others. Implantation was
not affected in the uninjected contralateral harn, which served as a control. A decidual cell
reaction was stimulated by UDP-Gal only. These data indicate that interference with D-Gal metabolism
results in perturbation of the implantation process and that the molecule may be associated with
elicitation of the decidual cell reaction. This study was supported by NIH Grant HD-16703.

Effect of adriamycin on human tumor cells maintained in. continuous organotypic culture,

Sylvie Chevillard, Philippe Vielh and Reng Beaupain. Institut Curie, 26 rue d'Ulm, 75231 Paris
cedex 05, France.

Tn order to find new clinical protocols using adriamycin (ADR) and X rays, we have first tested
the drug toxicity on human tumor cells derived fram a differenciated lung adenocarcinana showing
a pulmenary sarfactant secrétion, In cur culture model, where the cells are maintained in three
dimensions, we have tested the effects on growth, cell necrosis and eventually on regeneration

of the tumor nodules characterized by the reapparence of surfactant secretion. For non taxic
concentratios (1.102 ug/ml), a 24 h treatment inhibits more the nodule growth than a 1 h
treatment, but, for the taxic doses (1 pg/ml), an opposite effect was observed : at equal con-
centrations, regeneration of the nodule ccaured earlier after a 24 h treatment than after a1 h
treatment.

In connection with this, we observed (taking advantage of natural fluorescence of ADR) the presen-
ce of ADR in the nucleas after a 1 h treatment, and after a 24 h treatment RDR was located in the

cytoplasma.
ADR has scme radiosensitizer effect.
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Preparation of uterine epithelium for trophoblast attachment: changes in apical plagma membrane-bound

enzymes
I. ClaBen-Linke and H.-W. Denker, Abteilung Anatomie der RWTH, D-5100 Aachen (West Germany)

This study was performed in order to look for cell membrane changes which may prepare the uterine epi-
theljum of the rabbit for attachment of the invasive trophohlast at implantation initiation at 7 d post
coitum (p.c.). : v
Implantation)chamber, interblastocyst endometrium as well as uterine epithelium at hCG-induced pseudo-
pregnancy (p. hCG) were compared to distinguish between membrane changes regulated by maternal plasma
steroid hormones and those which might be induced locally by blastocyst-derived signals.

Membrane characteristics were evidenced by marker enzymes of the apical plasmalemma of the uterine epi-
thelium. A1l marker enzymes which could be detected with high activity in the apical plasma membrane
were so-called brush-border enzymes: alkaline Phosphatase (aP), Aminopeptidase M (AM), ¥-Glutamyltrans-
ferase (§ -GT) and. Dipeptidylpeptidase IV (DPP IV). o }

The enzymes tested showed their main activity at 5 d p.c./d p. hCG. The weakest reaction in this series
of stages is generally found at 8 d p.c,/p. hCG. In interblastocyst segments and in the uterine epithe-
Tiuwn of pseudopregnant rabbits there is a continuous decline from 5d to 8 d p.c./p. hCG which varies
in extent and the day of first decline. In the implantation chamber there was a difference between the
epithelium surrounding the blastocyst and the epithelium of interblastocyst segments. In contrast to
the rest of the epithelium the activity of DPP IV remained high in the cavum epithelium of the para-
and obplacental folds and the activity of aP even raised again from 7 to 8 d p.c. indicating a direct
local influence of the blastocyst itself on the luminal epithelijum. The different stage-specific pattern
of enzyme activity indicates a drastic change in the composition of the apical uterine membrane in prepa-
ration for adhesion and implantation of the blastocyst. (Supported by DFG grant De 181/9-6)

correlation of in vitro drug sensitivity with eliniocal response for patients
with brest cancer and malignant melanoma,

Zbigniew Czownicki, Urszula Rosifdska, Centrum Onkologli~Instytut im,M,Skkio-
dowsklej-Curie Oddzial w Gliwicaeh, 44-i00 Gliwice, Poland

The inhibition of 8n—uridin uptake by adriamycin in tumor cell suspension
measured hy liguid seiptilation technique ekspressed as a percentage of the
total uptake of the control, was taken as a prognostic factor of clinical
response. In vitro drug gensitivity was determined for a group of 52 patients
with brest cancer and 95 patients with malignant melanoma. The patients with
tumors resistant in vitrp showed clinical resistance to chemotherapy but
longer postoperative reourrence free survival, lover recurrence and mortality
rate 1n contrast to patients with significantly high in vitro sensitivity.

THE INFLUENCE OF CELLULAR INTERACTIONS ON THE CHEMOSENSITIVITY OF
MURINE GLIOMAS IN VITRO

J. L. Darling* +, R. Bradford#, H. Koppel**, J. Martion*¥*, G.J.
Pilkington**, P,L. Lantos**, and D.G,T. Thomas#*.

*Gough-Cooper Department of Neurological Surgery, Institute of
Neurology, National Hespital, Queen Square, London, +Institute of
Cancer Research, Sutton, Surrey and ** Department of Neuropath-
ology, Institute of Psychiatry, De Crespigny Park, London, United
Kingdom.

The relative ineffectiveness of single-agent chemotherapy
for malignant glioma must derive from the inherent heterogeneity
of these tumours. Using dilution cloming it has been possible to
derive six clonal cell lines from the P497 cell line, originally
igolated from a spontancsous murine astroecytoma. These clones
differ in respect of morphology, growth potential in wvitro,
karyotype, expression of surface and cytoplasmic markers and
tumourigenicity ggmh from each other and from the parental cell
line. Using a S-methionine uptake assay the sensitivity of
these clones has been determined to a panel of cytotoxic drugs.
There was wide variation in sensitivity between the clones
particularly with respect to the vinca alkaloids, vineristine
(VCR) and vindesine (VDS) where there was a 13.7 and 20-fold
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difference in sensitivity between least and most sensitive
respectively. The differences between least and most sensitive
for & panel of other drugs ranged between 2.9 to 4,.3-fold.
There is now evidence that considerable interaction takes place
between cellular sub-populations which modulate the behavior of
constituent clomnes with respect to factors such as
chemosensitivity, We have combined VCR or VDS resistant and
sensitive clones in vitro and compared the chemosensitivity of
the mixed lines and the parental lines. Initial experiments with
mixed cultures produced from equal numbers of cells from the F1
(VCR and VDS sensitive) and Cl2 (insensitive) clones indicate
that the combination tends to adept the chemosensitivity of the
more resistant parent. Although <these clordes had similar
population doubling times (23.2 and 22.4h respectively) and
plating efficiencies the possibility exists that the most
resistant partner became dominant. As the clonal lines are
karyotypically distinct (€12 has a modal chromosome number
between 60 and 70 and F1 has a modal chromosome number between 90
and 110) experiments are underway to examine the constitution of
the mixed culture using flow cytometry.

Long term organotypic culture of normal and tumour of human bladder and immunophenotyping

PK Dasl’z, F Kartenl, J %pTesl, H Volk rsl, EAIM de Jonga,‘MEI Schipper1 and NF Dabhoiwala™;
Departments of Pathology™ s Dermatology” and Ureclogy”, Academic Medical Center, University of
Amsterdam, Meibergdreef 9, 1105 AZ Amsterdam, The Netherlands,

In vitro maintanance of both normal (N) and tumour (Tm) bladder (B) epithelium is advantageous to
study the etiology of bladder cancer. In an organotypic tissue culture (0tC) method 2 mm2 fresh
explants (Ex) were placed on cellulose acetate filter (1.2 u) rafts (CAFRs: Millipore) laid on plat-
forms of stainless steal grid (pore size: + 25 mm2) in Falcon culture dishes (25 mm2) containing 5 ml
of medium. Waymouth's medium WB, 752/1 was most suijtable and contained 10% FCS, hydrocortisone-hemi-
succinate (1 .ug/ml), L-glutamine (2.5 mM), ascorbic acid (300 ug/m)), FeS04 (0.45 ug/ml), penicillin-
streptomycin (1000 IU/m1). In case of NB, 1ight microscopic (LM) morphology showed that the mucousal
architecture of the cultured explants resembled those in vive and eould be maintained indefinitely.
Whereas in most cultures of TmEx, cells remained vital upto 126 days in their original LM morphology
before being degenerated and leaving the dead stromal mass en CAFRs. Only in 1/10 Tm, the Ex had been
maintained in vital state indefinitely. Immunoenzymatic (IE) and immunofluorescence (IF) analysis,
using antibody to eytokeratin-18: RGE-53, cytokeratin: RKSE-60, vimentin, desmin (Eurodiagnostics,
Holland), T6 (Monosan, Holland), T9 (Orthe), Leu=-4, Leu-2a and Leu 33 (Becton Dickinson), showed no
changes in cultured NBEX; whereas in case of Tm, Ex showed heterogenic pattern of changes in merpholo-
gy and antigenic markers during the culture period. The IE analysis of fresh TmEx also showed variable
characteristics. Our Hypothesis is that the variability in the maintanance of different TmBEx by 0tC
method might be related to in situ immunestatus and histological gradings of Tm. Such studies
combining immunotyping and cuTture approach will be useful for diagnostics and treatments.

Studies on bilharzial cancer using organotypic tissue culture of hamster bladder

PK Dasl’z, H wa1voort3, A Deelder4, GM Hodges5 and AA E1 Aaserﬁg Departments of Patho]cgy] and

Dermato]ogyz, Academic Medical Center, University of Amsterdam; The National Institute of Public

HEa]th3, Bilthoven; Department of Parasito]cgy4. University of'Leiden, The Netherlands and Imperial

Cancer Research Funds, London, UK; The National Cancer InStituteB, Cairo, Egypt. )

In spite of the epidemiological evidence for an association between bYadder cancer and bilharzia
(schistosoma infection) in Egypt, other factors such as nitroesamines and synergekic hac@erya] infec-
tion may be required (Hicks et al. BJ Cancer, 42, 730, 1980). Involvement of schistosomiasis mediated
immunopathogenesis in the genesis of bladder cancer remains essentially little studied at the in vitro
experimental level and this has led to an in vivo/in vitro studies aimed at establishing whether the
bi?hafziasis is a co-factor or a direct carcinogen, In this study, explants (Ex) of hamster bladder
(HB) (a Taboratory host for schistosoma) have been cultured in Waymogth's medium W8 742/1 containing
10% FCS, hydrocortisone-hemi-succinate, ascorbic acid, FeS04 and penicillin-streptomycin, In such
organotypic culture (OtC) system HBEx could be maintained indefinitely. The 1ight microscopic (LM),
electron microscopic (EM morEho1ogy and immunofluorescence (IF) analysis showed that the chousal
architecture of the cultured Ex resembled those in vivo. When such HBEX cultures, treated with either
S.mansoni eqg hatching product (EHP) in combination with anti-EHP and complement, or «-EHP/complement
or with antibody or EHP alone, have shown a pronounced urothelial response only when exposed to the
first combination, indicating an immunomediated cytotoxicity. The present experimental data suggest
that the OtC system in conjunction with functional immunological studies will serve as a valid system
for further investigations on the vole of such product in the genesis of bladder cancer among Egyptions.
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Co=cultures of mouse Bl6 melanoma cells and 373 fibroblasts in three dimensions. o
Marie-Claire Dé Pauw-Gillet, Benoit Dequinze, Anne Borlon, Fradéric Van Den Briile, Yolande Christiane
and Roger Bassleer. &

Laboratory of Histology and Cytology, 20, rue de Pifteurs, B~4020 Lidge; = Laboratory of Pathology and
Pregnancy; Department of Obsterrics and Gynecology; University of LiZge, B-4020 Lidge, Belgium.

Multicallular spheroids composed of mouse B16 melanoma #alls, AT3 fibroblasts, of these two types mixed
together were cultured on agar | % in Petri dishes (1). Cells had tight contaets, but an extracellular
matrix (ECM) was formed during the culture. These apheroids could be maintained on agar or under agita—
tion at 75 rpm for up to | month. Collagens I, IIL and IV; laminin, and fibronecrin were searched with
immunocytochemistry (2) and by electron microscopy. Proliferation rate and cell differentiation (pig-—
mentation) were related to the mature of the ECM,
Culture of multicellular spheroids of this type favored cellular differentiationm, In Bl6 and 3T3 mixed
cells spheroids, proliferation was lowered, necrosis was noted (egsentially in 3T3 cells) and disinte-
gration of spheroids sometimes happenad. Immunoreactions for collagens, laminin and fibronectin were
positive in ECM but relatively weak as compared to those observed in 3T3 pure spheroids. Laminin was
dlso detected inside 3T3 cells, and in smaller amounts in Bl6 cells, in pure spheroids.
Works actually in progress concern : comparisons with 2-dimensional cultures, analysis of ECM in B16
melanoma in the mouse and study of Blé conditioned media.
(1) NEDERMAN, Th. : Tumour models in vitre. On the ase of multicellular spheroids in studies of
antitumour drugs. Acta Universitatis Upsaliensis, Uppsala Acad., 38 p. (1983),
(2) FOIDART, J,-M. ¢ Alrérations du tissu conjonctif interstitiel et des membranes basales au cours
de la pré-éclampsie. Thée d'Agrég.Bns.Sup., Université de LiBpe, 345 p. (1982).

Studies on the biological, hystological and cytogenetic characterization of two sublines of the murine

ovarian reticular cell sarcoma M5 showing different sensitivity to cyclophostamide.

M.G. Donelli%2, R. Lombardo’, C. Catapano®, M. Finazzi®, G. Mandelli’, M. Volontd? e A.M. Fuhram Conti?
! {stituto di Ricerche Farmacologiche "Mario Negri', via Eritrea 62 - 20157 Milano, Italy

2 Dipartimento di Biologia e Genetica per le Scienze Mediche, Universita degli Studi di Milano

3 Ist. di Anatomia Patologica Veterinaria e Patologia Aviare, Universita degli Studi di Milano

A subline of the ovarian reticular cell sarcema (M5076, M5) responsive to cyclophosfamide (CTX) was
made resistant to the drug by repeated in vivo treatment followed by transplantation of the regrowing
tumor in 16 passages (M5-CTX-16R,R16). In the frame of the studies aiming at characterizing the biclo-
gical, biochemical and pharmacologycal properties of these sublines, we have observed that the subline
R16, which showed at the beginring a slower growth rate with a Jonger survival time of tumoral mice,
has aquired recently biological characteristics perfectly superimposable te thase of the parent line.
As far as the histological feature are céncerned, M5 dnd R16 show the presence of neoplastic cells inthe
stroma of the muscle, which resemble an indifferentiated mesenchymal neoplasia with numercus atypical
nucled and carvokinetic figures with large necrotic areas. The cytogenetic examination of the distribu-
tion in the chromosomic number of R16 reveals that this subline may be considered a clone of the parent
Tine with a modal class of 35 chromasomes (34-37) versus a c¢lass of 34 (31-37) for the M5 line. The
modal class of R16 reveals also a number of metacentric chromesomes lower than for M5 (23 vs 25).

Reconstituted basement membrane matrix alters fibroblast properties in vitro.

fervé Emonard, Jean-Alexis Grimaud, CharTes M. Lapiére, Jean-Michel Foidart, University of Liege
(Belgium) and Institut Pasteur (Lyon, France).

Extracellular matrices play a significant role in determining the behaviour and differentiation of
cells through specific interactions with the cell surface. Although fibroblasts are in contact with
basement membrane (BM) during wound healing, in the granulation tissue and in various pathological
conditions, little is known about the effect of this interaction. Normal calf skin fibroblasts were
grown on a reconstituted BM and their morphology. replicative and biosynthetic activity compared to
the same cells in monolayer on plastic. BM components were extracted in urea from Engelbreth-Holm-
Swarm tumors. Dialyzed in physiological saline and kept in solution at 4°C, when heated to 37°C they
formed a porous gel, termed matrigel, The matrigel was composed of the main macromolecules present in
authentic BM : laminin (84%), entactin (11%), type IV collagen (4%), heparan sulfate proteoglycan (1%).
The ultrastructural morphology of the gel consisted of a network of thin microfilaments and larger
masses of electron dense material. Normal calf skin fibroblasts cultured on matrigel grew in multiple
Tayers and displayed unique ultrastructural features which somewhat resembled contracting myo-
fibroblasts during the active EﬁaSe—of granulation tissue contraction in wound repair. Their cytoplasm
contained a conspicuous network of microfilaments and was to a large extent depleted in rough
endoplasmic reticulum and Golgi membranes. Culture on matrigel stimulated fibroblast proliferation.

A Targe decrease in collagen synthesis and minor differences in the pattern of newly synthesized
collagenous polypeptides were observed when fibroblasts were. cultured on matrigel versus plastic. After
several days of culture, fibroblasts disorganized their support, Many cytoplasmic vesicles were shown
by immunoelectron microscopy to react with an anti-laminin antibody suggesting that fibroblasts might
phagocytase laminin. BM components could thus contribute to regulate fibroblast morphology,
proliferation, biosynthesis and degradation.
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Invasion in vitro of human lung tissue by human lung tumor cell Tines.

Wartin Erdel, Hans-Otto Werling, Werner Ebert, Rohrbach Hospital, CTinic for Thoracic Diseases,
D-6900 Heidelberg, F.R.G. )

Eberhard Spiess, Martin Knierim, Neidhard Paweletz. Institute of Cell and Tumor Biology, German
Cancer Research Center, D-6900 Heidelberg, F.R.G.

Human lung tumors exhibit different invasive patterns in situ. To study these processes in detail we
have used an in vitro model by confronting tumor cell lines with jsolated human Tung tissue.

Lung tumor cell Tines were established from one patient with small cell Tung cancer (SCLC) of the oat
cell-type with adherent growth in vitro, from a second patient with SCLC of the classical type, grow-
ing non-adherently in vitro, from a third with a differentiated metastasizing squamous cell carcino-
ma, and from a fourth with lung metastases derived from an undifferentiated embryonic rhabdomyosarco-
ma. These 1lines showed different morphological characteristics and typical patterns of locomotion.
Freshly isolated lung cubes kept in rotation culture regenerated by wound healing of the damaged
areas. The regeneration process took about 2 to 3 weeks. Finally the cubes were covered by epitheli-
al-Tike cells. In this stage they were confronted with the Tung cancer cells. AT tumor cell Tines
adhered to the surface of the Tung cubes, Tater on, however, we found a different behavior. By
spreading and intensive growth the squamous cell carcinoma and the cells of the metastases of the
rhabdomyosarcoma formed a layer coating the lung cubes and, in addition, formed characteristic homo-
typic round aggregates. The SCLC (oat cell-type) colonized the Tung surface as single cells or clus-
ters. The coating of the lung cubes proceeded slowly. The SCLC (classical type) overgrew the Tung
surface so slowly that a complete coating could not be observed. By means of this model we want to
study further steps of invasion and also quantify the invasive behavior of the different tumor cell

lines.

A double filter in vitro invasion assay

Lars Johan Erkell and Velker Schirrmacher. Institot fur Immunclogie und Gentik,
Deutsches Krebsforschungszentrum, D-6900 Heidelberg, Federal Republic of Germany.

The invasive ability of a cancer cell is essential for its metastatic potential. To
monitor cellular invasiveness, we are developing a double filter assay in which the
cells are allowed to penetrate a polycarbonate filter (8 pm pore size) to reach a
nitrocellulose filter which is filled by a fibrin gel. After incubation the filters
are fixed, separated and stained, and the cells that have migrated into the fibrin
matrix of the nitrocellulose filter are counted under the microscope.

The surface of the polycarbonate filter can be coated with proteins, e.g. fibro-—
nectin, laminin. Alternatively, endothelial cells can be grown on the filter surface
and a basement-membrane-like matrix can be obtained by detergent extraction.
Preliminary results with the invasive mouse hybridoma EbFl demonstrate that the
presence of fibronectin and laminin stimulates invasion into the fibrin gel. In the
related ESbM cell line however, fibronectin and laminin counteract invasion. These
effects are probably due to interference with cell adhesion.

Glucocorticoids, cytostasis, and the cell surface

R T Freshney, A E Mackie; Dept of Medical Oncology, Glasgow University,

Glasyow and G Hupt; Cancer Research Unit, Royal Victoria Infirmary, Newcastle
upon Tyne , United Kingdom

Methyl prednisolone (MP) and dexamethasone (DX) have a cytestatic effect on cell
cultures grown from human glioma, if the cells are maintained at a high cell
density. At low cell densities (e.g. during cloning) g]ucocort}coids are
mitegenic. The cytostatic effect is expressgd at and above 107°M in the
presence and absence of serum. At 2.5 x 107 "M, in the absence of serum, the
effect is again mitogenic, where glucocorticoid restores the saturation density
previously obtained in serum. Glucocorticoid treatment increases cell-cell and
cell-substrate adhesion, implying that it may exert its effect via the cell
surface. Electrophoresis of jodinated membrane proteins indicates that changes
do occur in response to methyl prednisolene although so far no consistent
pattern has emerged. Study of glycosaminoglycans, however, show that there is
an increase in sulphated and “H-glucosamine-labelled GAGS in response to both
MP and DX. Moreover, the degree of response corresponds approximately with
cytostasis, although insufficient data are available as yet to establish a
correlation. Preliminary results with immunostaining suggest that laminin may
be decreased and fibronectin increased following treatment with MP and 0X. The
effect of exogenous fibronectin and GAGs are now being explored in an attempt to
establish whether @ causal relationship eXists between the induction of these
matrix components and cytostasis.
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Intracellular and Extracellular Indices of Stromal Ccll Dif€erentiavion: Possible Relationships to
Trophoblast Invasion

Stanley R, Glasser, M. Tdrees Munir and JoAane Julian, Department of Cell Bielogy, Baylor College
of Medicine, Houston, Texas 77030, USA.

Control of trophoblast invasion is a rola assigned to decidnal tissua. There is little dicect data
ro explain how decidual cells could fulfill this function. Studies of in vive and in vitru rvat
decidualizarion have demonstrated non~cacrdinate (vs. wvimeatin) expression of the intermadiate
filament subunit, desmin, is & correlate of hormonally tegulated stromal cell differentlation.
Vimantin expression seryes as a marker of declidual cell growth, Wimentin Iincreases propertionally
willi the increase in decidual cell protein. Desmin, marginally detectable in undifferentiated
stroma, accumulates at a vate greater then the increase in cell pratein, Av 26 hrs the goncen—
cratlon of decidual ceil desmin is equal to or greater than vimentin. The inductive accumulation
of the extracellular matrix (ECM) profeins, laminin and entactin, ahsent from undifferentiated
stroma, alsn serve as markers of decidualizatisn {1,2). Ocher indices include the dowvn-regulation
and reorganization of Ffibronectin (2), the expression of a deecidual luteotrophin (3) and heparan
sulfate proteoglycan and chondroitin sulfate proceoglyean (4), These studies suggest that 1in
response to the hormonal intevactdons that cegilate uterine receptivity fo the blastoeyst Lthe
surfaces and subsequently the ECM of epithelial and stromal rpells arve rempdeleds These changes
alter cell-cell fnteractions thereby subserving the speciallzed attachment and invasive functions
of differentiacing trophoblast. (Supporced by Natl, Inst. Health granes HD-07495, 17147).
feferences: (1) Wewer U.M, et aly, Lab, Tnvest. 53:624; 1985; (2) Glasser, S.R. et aly,
DiEFerant iation submitteds (3) Gibord G. et al., Eadovrinology 11S: 11573 1984 (4) Damjanov I.,
personal communloation,

Altered reguirement for growth stimuletion by exiracellulsr mainx (ECM) in nariamycin—resistent 5§ 180
Roswitha Grusemann. Jaioalav Sonka. Inst. for Exp, Pathol,, German Cancer Res. Center, Heidelberg, FRG
We demonsirated (2) that adnamyein-resisiani celis of sarcoma 180 reapt to serum-iree conditions by ihe
eppegrance of a membrune diug-pumping system end & depression of Ihe thymidine incorporation o 5% In 2
hes.  The wHd type cells do not change Ihé pumping behavior and slow down fhe proliferation anly fo 50%
n 2 his. We concluded that (he proliferation regulstion in adriamycin-resisiant cells may be -u‘mgt. . )
§ 180 wild lype and adnamycin-resisiani ocells (growing in 1%, 25, and 50 ma/l edriamycin, respectively)
have eimilar growth rales in FPMI 1640 supplemented wilth 10% fetal celf =erum (FES). Under sayum—ires;
profein~oetined condilions the wild type cells and a tow-reswiznl varjsni (& mg/i) are sbie to grow without
major changes, The highly resistant cells reduce their proliferalion rate as determinad by csil counting by
at leasi BO%. Furthermore, fhey mostly loose the ability fo aitach to lhe piasiic subsicatum; those wiich
attach do not spread and do nol molferate like the FCB~gontrols, . Opposite to the wild type calle they
are not autonomous with respect to the praduction af adhesion- and proliferation= stimuisiing faclors. The
produclion of adhesion promoling molecules iz an unlit unknown jesture of the sarcoma 1680, We assume
that these products belong to the class of ECM consiiluents. invesiigaling them we could show fhat
‘plastio-associated paris of the matiix .oroduced by Ihe wild type celln (frmad of cells according to 1) gun
restore both the adhesivily and the praoliferative sbitity of resistant cells, Bolh FCS and purliled tibronsotin
applied to plaslic surisces canngl supply ior lhese effects. This may point to the participstion of ECM
processing mechanisms on the demonsiraled phenomenciogy.

in adrismycin-resistant sarcoma 180 celia, a-deficiency with respect to the production _and/or procesaing of
\he EOM seems io be a resistance-correlated charaoterisiics. - .
Relerendes: (1) Gospodarowicz, D., D. Delgade, L Viodavsky: Proc. Matll. Adad. Sci. U.S.A., 77 4084
(1880)" (2) Sanka, J., M. Siohr, M, Vagl-Bchaden, M. Volm: Cytometry, 8 , 437 (1988)

Bvaluation of an in vitro medel for embryo implantation: Selective receptivity of rabbit endometrium
for ftrophoblast attachment
Hohn, H.-P.; Donner, A.; Denker, H.-W.; RWTH Bachen, Bbt. Anatomie. Melatsner Str. 211, 5100 Rachen

Embryc implantation involves trephoblast attachment to and invasion into the endbniétrium. The initia-
tion is assumed to depend on the coincidence of the invasive phase of the trophoblast with a “receptive
state” of endometrium. We have attempted to test im vitro whether this receptivity is selective for the
invasive trophoblast only or whéther it is of a general type for any invasive cell. \

Rabblt endemetrial fragments were obtained at day 4 of pseudopregnancy and precultured in order to re-
store a complete epithelial lining and to induce "receptivity" by progesterone (Bur.J.Cell Biol. 33,
Suppl. 5, 17, 1984). They were confronted with day 6.5 blastocysts and kept in co-culture for 2 or 3
days (Eur,J.Cell Biol. 36,Suppl.7,28,1985). It was found essential to successful trophoblast attachment
and invasion in wvitre that 1) both are kept in a close contact, 2} blastocysts remain expanded, and 3)
syncybiotrophoblast differentiates.

Further confrontations wers petformed with asggrtegates of mouse fibrosarcoma gells (MOy) and precultured
andemerrial fragments. These: gells are highly invasive in conventional invasian assays (Mareel et al.,
Invasion apnd Metastasis ), 105-204, 1981). In cur studies, however, MO, cells wers able to invade into
"xéeepnive" endometrium only if stromel surface was exposed. Attachment: to the epithelium was rather
wealk énd:thére was no invasion through the epithelial lLining. These findings were confirmed by in vive
cEperiments.

Our results are not consistent with experiments where xenogenic tumor cells invaded into the endeme-
trium of pregnant rats and mice in vivo (Short & Yoshinaga, 1967; Wilson & Potts, 1970). These differ-
ences underline the existence of different mechanisms for implantation in rabbits vs. mouse and rat.
Our results suggest a selectivity in the interaction between rabbit endometrium and trophoblast'Which
Ls mot lost in our organ culturs model. Supperted by DFG, grant Ds [81/9-¢
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) Institut Curie -Biologie 26 Rue d'Ulm  Pavillon Pasheur
ADDRESS  “5e0a1 paRIS CEDEX 05
ROLE OF INTERACTIONS BETWEEN CPITHELIAL CELLS FOR THE METABOLISH

TITLE OF CARCINOGENE BY HUMAN MAMMARY CELLS

Different types of epithelial cells from rat liver were assayed for
culture substrate for initiation and development of culture of human epi-
thelial cells .

The culture system was either feeder layer, either coculture bysimul-
taneous seeding , either culture with parabiotic leighten tubes .

When the rat liver ¢ells were at a resting state , mammary cells
metabollsm was assayed . Thne measure was made by extraction of the netabolites
of 7,12 Dimethylbenz(a)anthracene a potent rat mammary carcinogen , andw
comparison of the level of metabolites obtained .

The results obtained show a triggering effect of contact interac-
tion of cells to eells . The highest level was obtained with seedimg of human
célls on top & resting layer of rat female adult Lliver cells .It was possible
to shift the type and level of metabolism of male rat liver cells to the subtype
of rate female metabolic pattern .

It appears thus the local organization of cell to cell tnigh con-
taect plays also a role in the level of metabolism of compounds which riced to
be activated ¢ The level ebtained by coculture is much higher than what
could be obtained by adding hormones , but is near what is obtained by effect
of conditionned medium by ret liver cells added to human cells grewing in their
self produred rollagenous underlayer .

research supported by Ligue frangaise contre le cancer , Comlté de
Seine et lMarne .

5 Invasive activities of urothelial tumors in vivo and in vitro. Peter A. Jones, Louis Dubeau, Thomas Ahlering and

Lynn Allen. Urological Cancer Research Lab, USC Comprehensive Cancer Center, 2025 Zonal Avenue, Los Angeles,
. 90033 ) ) ) .
%ﬁ h:ve studied the in vivo and in vitro properties of a series of human bladder cancer cell lines in the nude mouse
and in a serum free defined culturé medium. A chemically defined culture medium which allowed for the continu-
ous growth of 3 urothelial cancer ee¢ll lines was devised. The culture medium could also be used ;‘or the growth of
normal urothelial cells for up to 6 passages. The degradative activities of the different neoplastic cellrtrypes were
compared. All 3 cell types wers capable of destroying complex extracellular matrices in culture and the role of
specific degradative enzymes such as plasminogen activator and gelatinases was determined. The cell lines were
subcloned into populations with high ar low expression of p}asminogen activator and the abilitles of these ceﬂs tq
destroy the extracellular matrices compared. These experiments demonstrated an important role for plasminogen
activator in the degradation of some, but not all, of the extracellular matrix components. _A aude mouse model to
study the metastatic abilities of the cells in vivo was also developed. The bladder tumor cells were injected
directly into the urinary bladders of young female nude mice and all the 3 tumor cell lipes‘ were capable of growth
in this organ. Evidence for metastasis to the lungs was obtained insome cases suggesting that this model may be
g useful one for studying the metastatic potentials of cells in vivo. The abilities of subclones of cells isolated
in vitro with different proteolytic potentials were compared for their abilities to invade and megastasize. This
Todel in which in vivo cellular behavior from the normal organ environment can be compared with in viteo
expressfon of specific proteases may be important in defining the potential relevance and importance of proteases

in metastasis.
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MECHANISM OF VASCULAR MOBILIZATION INDUCED BY AN ENDOMETRIAL ANGIOGENESIS FACTOR

LS Lindenbaum, A, Fuchs, N.G. Maroudas Morphological Soiences Research Unit, Faculty of Medicine, Technion, POB 9649, Haifa, Israc!
- Inspite of the widespread usc of the CAM bioassay for angiogenic activity, detailed descriptions of the actual sorphology

of the vasculir fMow cireuit in the chick chorioallantoic membrane are scant. Therefore, the three-dimensional structure of the

CAM bloodyeséels was studied, in order to demonstrate their overall architecture in relation to the basic pattern of flow:

arteriole-capillary-venule. A model was constructed based on four different methods of observatian: in-vivo stereascopic

observations of the CAM, whole-mount preparatiors, histological sections, and plastic-cast microinjections.

The architectural design of the CAM circulation comprises a superficial two-dimensional capillary mesh floating over and
viwveloping 4 deeper three-dimensional space, which in turn is penetrated from below by Jarger floating blood vessels. These sre
brancltes off the vitelline vessels which emanate from the embryo and constitute the arterial supply and venous drainage for
the superficial capillary bed of the CAM proper. Angiogenic activity of human decidual tissue or partially purified UAF (uterine
angiogenesis factor) appeared asa typical “spokewlieel” configuration at 10X. However, stéreoscopic observation at 40X
reveals firstly, that these radially organized bloodvessels are located deeper to the plane of the CAM; and secondly, that their
tapered tips point in two opposing directions, as is the direction of the flow in thein. Some of the blood vessels point towards
the source of angiogenic activity — but others point away from it. This finding does not agree with the-concept that capillary
growth and migration are only directed centripetally. Most important, ng tips or sprouts were observed either in the growing
CAM or in response to decidual angiogenic factor, )

THe radial orientation is a consequence of the envisaged model, acted upon by UAF. Themain effect of the angiogenic
factors seems Lo be on the expansive growth of the superficial capillary meshwork of the CAM, to which the observed larger
hlood vessels are attached. The underlying arterioles and venules are thus pulled and stretched out into the observed
spokewhuel™ format. The physiological significance of this model is that it envisions vascular morphogenesis as a process which
operates within the existing framework of circulatory loops.

Tdentification of human trophgoblast in culture using monoclonal antibodies.

Y.W. Loke, Kim Burland, Bridget Butterwoerth, Division of Experimental and Cellulaxr Fathology,
Department of Pathology, University of Cambridge, England.

A wide variety of techniques are, at present, employed to maintain human trophoblast in
culture, but it is unclear how successful these different procedures are. The main reason
for this is the lack of a distinctive marker for the identification on tropheblast. — Our
laboratory has generated three monoclonal antibodies (MonAbs ) which could be used for this
purpose. Two of these (18B/A5 and 18A/C4) have proved highly efficient in their ability
to identify ‘trophoblast, either im situ (1,2) or when dissociated from chorionic villi (3).
The third antibody (6A/D2) localises to fibroblasts of the villous mesenchyme so this is a
useful reagent for the exclusion of non-trophoblast elements. Using these MonAbs, we have
managed to identify and to gquantitate trophoblast cells in culture (4). This permits us
to select the most appropridte methods for the growth of these cells in vitrox

References; (1) Loke, Y.W., Day, S. Monoclonal antibody to human cytotrophoblast. Am. J.
Reprod. Immunol. 5, 106-108 (1984). - (2) Butterworth, B.H., Khong, T.Y., Loke, Y. W. s
Robertson, W.B, Human cytotrophoblast populations studied by monoclonal antibodies using
single and double biotin-avidin-peroxidase immunocytochemistry. J, Histochem, Cytochem.

33, 977-983 (1985). - (3) Butterworth, B.H., Loke, Y.W. Immunocytochemical identification
of cytotrophoblast from other mononuclear cell populations isolated from first-trimester
human chorionic villi. J. Cell Sci, 76, 189-197 (1985). - (4) Loke, Y.W., Butterworth, B.H.,
Margetts, J.J,, Burland, K. Identification of cytotrophoblast colonies in cultures of human
placental cells using monoclonal antibodies. Placenta -~ in press (1986).

potentiation of the antiproliferative activity by mixtures of yecombinant human interferons alpha-2 and
ganma on growth of human cancer nodules maintained in continuous organotypic culture.

Marie-Claire Martyre*, René Beaupain® and Ernesto Falcoff* - *Unité 196 INSERM and °Section de Biolo-
gie, Institut Curie, Paris (France).

Alveolar 11 pulmonary tumor cells (A543 cells) maintained in continuous tridimensional organotypic
culture were used to eyaluate the eventual potentiation effect of mixtures of recombinant human inter-
feron alpha-2 and gamma on growth inhibition of the tumor nodules. A continuous 45 day treatment (in-
terferon renewed three times a week) with 10, 102 and 103 U/ml of interferon gamma or interferon al-
pha-2 combined with a fixed high dose (103 U/m1) of either interferon alpha-2 or interferon gamma re-
sulted in an additive or synergistic growth inhibition according to the dose used. There was a close
dose-effect relation, the percentage of inhibition increasing proportionally to the variable interfe-
ron doses added to the fixed high dose ; moreover the growth inhibition effect occured earlier with
the mixtures than with the interferons used separately. Furthermore, the growth inhibition observed
with 2,000 U/ml of the mixture (1,000 U/ml of each interferon) was greater than that induced by
2,000 U/ml of interferon alpha-2 or gammas used alone. A 35 day treatment with interferon alpha-2
1,000 U/ml plus interferon gamma f,000 U/ml led to a complete growth inhibition and necrosis of the
nodules. These data demonstrate that the interferons alpha-2 and gamma cooperate to potentiate the in-
terferon antiproliferative activity.
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Fine structural changes in the basal Tamina of the uterine epithelium in preparation for trophoblast
nvasion
M. Marx, E. Winterhager, H.-W. Denker, Abteilung Anatomie der RWTH, D=5100 Aachen (West Germany)

Trophoblast dinvasion appears to stop temporarilly, before progressing into endometrial stroma at the
residual basal lamina, which therefore, seems to form some Eind of barrier (Schlafke und Enders 1975,
1985). We have studied fine structural changes of the basal lamina in the uterine epithelium as related
to implantation in the rabbit. Changes are already observed at day 7 post coitum when implantation
starts at the antimesometrial side of the implantation chamber. In this modification the basal lamina
appears as a fuzzy structure,missing the lamina lucida. These structural changes are restricted to the
epithelial regions where invasion of the trophoblastic knobs starts. At the mesometrial side, part of
the basal lamina is converted intc amorphous material, This is remarkable since trophoblast attachment
and invasion will not commence before one day latér. Then, at 8 d p.c., the basal lamina throughout the
implantation chamber is transformed into a thinned-out structure; at the mesometrial side it is even
partly lacking. Typically. the uterine epithelial cells of the implantation chamber now form numerous
cell processes on the basal side which penetrate the vestiges of the basal lamina and extend into the
stroma.

By contrast; the blastocyst-free segments of these uteri reveal an intact basal lamina structure with
lamina lucida and lamina densa. On day 8 p.c. the latter is replaced by an enormous accumulation of
amorphous material (basal lamina material?),

We conclude that the basal lamina of the uterine epithelium undergoes remarkable changes even before
trophoblast invasion which might facilitate trophog1ast penetration through this specialized type of
epithelium,

Supported by DFG Wi 774/1-1 and De 181/9-6

In Vitro and In Vive Tovestigations for the Development of Cyrtostatic Methylhydrazones

H.R, Maurer?and R, Braun®
A Institut flir Pharmazie der Freien Universitidt Serlin
ZTnsritut fUr Arzneimictel des Bundesgesundheitsamtes, Berlin.

In in_viSro short term (3 hrs) assays, the f-chloroethyl-methylhydrazones B | and B 2 inhibikt the up-
take of “H-thymidine by Ehrlich Ascites Carcinoma (EAC) and L 1210 leukemia cells, B 2 being 5 - 0
times more effective than B |, The growth inhibitory effect of both compounds was alsc confirmed

in leag term (7 days) clonal assays using agar-containing glass capillaries, B 2 again being more
effective than B i, In contrast to these differences in vitro, in vive both substances showed re-—
mission to the same degree im EAC- and complete resistance in L 1210=bearing mice. The diverging in
vitro/in vivo sensirivities wetre rhought to result from differences in the affinity of the methylhy—
drazones to the tumor cells: Using short exposure periods (3 hrxs) B | was more inhibitory than B 2
on both EAC and L 1210 coleny growth: i. e. the more hydrophilic B 2 could more easily be washed off,
To Eurther test the idea of different cell membrane affinities, the methylhydrazones ZB | and P |
with increasing lipophilic properties were synthesized. In vitro, after both pulse and continuous
exposure ZB | and P | showed enforved inhibitory effects on colony growth. In vive, ZB J and P |
reduced the tumor weight of EAC-mice, while only P | imcreased the survival time of L 1210-mice.

The results suggest that frowm the combination of in vitro/in vivo-assays pharmakokimetic conclusions
can be derived that are valuable for futther development of these cytostatics.

Harvesting of trophoblasts from mouse ectoplacental cane

P, Mehrotral & B.O, Nilsson2

i, ., . - )
_Division of Endocrinology, Central Drug Research Institute, P.0. Box 173, Lucknow=226001, Indiag
“Department of Anatomy, Biomedical Centre, Box 571, $-75123, Uppsala, Sweden

The raticnale behind this study, that deals with harvesting and seeding of trophoblast cells
from mouse ectoplacental cone (EPC) on day R post-coitum (plug day is designated as Day 1), is to
ilentify and characterize (in vitro) the types of trophoblasts. Embryo is prepared under steres
microscope and EPC, rich in trophoblasts, is excised with fine needles. Several EPCs are collected
in a cencrifuge tube containing HBSS (without Ca** and Mg™) and Trypsin/EDTA mixture (1:250:0,05/
0.02% w/v) in equal amount. Hyalugronidaze (1.0 mg/ml), collagenase (0.5 mg/ml), DNase (0.1 mg/ml)
and BSA (5% mg/ml) are added into it. The tube is gently rotated in hand (30 min.) and centrifuged
(50xg for 1 min.). Cell suspension is washed with complete medium (BME + 10% FC5 + BSA) thrice,
The dispersed cells are then collected with micropipette and seeded on to the membrane filter.
Viabilicy is checked before seeding. Cells are cultured for 24 hr. The membrane filter is treated
with ethanpsl, stained in haematoxylene and examined under the microscope attached with stage
micrometer. Three cell types of trophoblasts with different sizes (8.0 to 18.0 um) are noticed
and a correlation has been established with in situ study on mouse EPC,
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Invast igations of estradiol-induced changes in proteins of the mouse uterine epithelial surface.

John E. Morris, Sandra W. Potter, Georgeen Gaza-Bulseco, and Lin Chai. Oregon State University,
rorvall1s, Oregon 97331, USA

There is a dramatic reduction in exposed negatively charged sugars on the uterine epithelial
surface at the time of blastocyst attachment in the mouse, Reports of specific protein
jnduction by steroids in the whole uterus have prompted us to examine relative changes in the
glycaproteins and their synthesis at the uterine epithelial surface under the influence of
sstradiol, lsing mild trypsinization conditions, which cleave exposed glycopeptides and proteo-
glycans without Tysing cells, we prepared digests of the uterine epithelial surface of ovari-
ectomized mice with or without priming with estradiol for two days. Uteri were cut into strips
and cultured for a 30-min equilibration period and then for 1 hr with [S-35]methionine with or
without the hormone continuously present. Trypsinization was carried out under conditions that
1imited the enzyme to the epithelial surface. Fractions prepared by SDS-polyacrylamide gel
electrophoresis were analyzed by silver staining and autoradiography. In some cases, ion ex-
change or concanavalin A affinity chromatography were used prior to electrophoresis to enrich
for surface glycopeptides. Although we have identified several surface glycopeptides by these
mathods and by monoclonal antibodies against specific oligosaccharides (courtesy of Bruce
Fendersen) on transblots, our data do mot support the conclusion that estradiol exerts a
specific influence on their synthesis or accumulation,

Stage-dependent changes in lectin binding patterns in rabbit uterus and blastocyst during the pre-
fnplantation period and implantation
B.P. Nalbach and H.-W. Denker, Abteilung Anatomie der RWTH, D=5100 Aachen (FRG)

During the preimplantation phase, the rabbit endometrium shows an impressive tissue repodeling and con-
siderable changes in secretory activity. Subsequent implantation of .the embryo starts with attachment
of the trephoblast to the (otherwise non-adhesive) apical end of the uterine epithelium (1).

Lectin probes were used in order to monitor changes in the composition of cell surface coat carbohy-
drates as related to cell attachment, and changes in intracel Jular distribution as related to secretory
orocésses, Cryostat sections from rabbit uteri (and embryos where applicable) were taken at the non-
pregnant stage and at 3, 5, 7 and 8 days post coitum (d p.c.) and incubated with F1TC-conjugated lec-
tins (RCA, PNA, SBA, DBA, WGA, Succinyl-Con A, UEA). Except for UEA, all used lectins showed strong
binding to at least some tissues in our material. Binding was generally maxipal on bilastocyst cover-
ings (except DBA), intermediate in some parts of endometrium (see below), and minimal on the tropho-
blast. Patterns in the uterine epithelium showed impressive differences with various lectins and in
different stages of pregnancy. Considerable contrast in Jectin binding site density between deep (SBA)
vs. upper parts (RCA, WGA) of uterine crypts and Tuminal epithelium seems to be correlated with differ-
ent functional states which arve morphologically not very apparent. With PNA, this differential reacti-
vity was found to change to the reverse between 3 and 5 d p.c. At 8 d p.c., a marked Joss of WGA, SBA
and RCA binding was seen at the uterine epithelium of placental folds. With S-Con A, maximal binding
was in the subepithelial endometrial stroma, decreasing at 8 d p.c. Knowledge of these patterns will

be used to design experiments on the potential role of the identified carbohydrate groups in embryo
implantation. (Supported by Deutsche Forschungsgemeinschaft grant De 181/9-5)

References: (1) Denker, H.-W.: Adv.Anat.Embryal.Cell Biol. 53 Part 5 (1977)

COMPARISOW OF ADHERENT AND NON-ADHERENT VARIANTS OF HEPATOMA CELLS

Reinhard Neumeier, Jost W. Mauek, Christoph Hanski and Werner Reutter. Institut fir
Molekularbiologie und Biochemie der Freien Universitdt Berlin.

Arpimallee 22, D-1000 Berlin 33 (Dahlem).

Cell-substratum adhesion is a complex, multistep process, in which several membrane
components of different functions are involved. For characterization of those ad-
hesion involved molecules a cell system was established which allowed the determina-
tion of molscular alterations associated with the transition of an adherent to a
notfi—adherent phenotype. By propagation of cells isolated directly from the solid
Morris hepatoma 7777 an adherent and a non-adherent cell variant have been obtained.
To provide a couclusive relation between a molecular alteration and adhesiveness
additionally spontaneocus revertants were selected from the two direetly isolated
cell lines. Thus, two adherent and two non-adherent cell lines of the same cellular
origin were compared.

Quantibative and qualitative differences in the plasma membrane composition of these
cell lines were detected by lectin-affinity chromatography, by immunoprecipitation
with entisera raised mgainst whole plasma membranes of liver and hepatoma, and by
neans of two-dimensional gel electrophdresis. However, it could be assumed that only
the expression of proteins in both adherent wvariants and their loss in both non-
adherent ecell lines would suggest their involvemsnt in adhesion. Consequently, the
altered expression of itwo membrane glycoproteins both of M. = 110 k could be corre-
lated with the loss of adhesiveness. One of these glycoproEeins was identified as
the ectoenzyme dipeptidyl peptidase ILV.

13



Raising of antibodies agsinst attaching mouse blastocysts by intrasplenic immunization.

Tl 7 B, Ove Nilsson, Peter Svalander, Department of Anatomy, Box 571, Uppeala University, Uppsala,
weden
Anders Larsson, Department of Medical and Physiological Chemistry, Box 575, Uppsala University,
S-751 23 Uppsala, Sweden
Tmplantation involves attachment of the blastocyst onto the uterine surface and a subsequent
invasion by the trophoblast into the endometrium. In a normal implantation it is difficult to recover
attaching blastocysts, since the various blastocysts in a uterine horn differ with regard to their
developmental stages. In an experimentally delayed implantation, however. the blastocysts are
developmentally coordinated, This offers a possibility to reise antibodies against trophoblast surface
components for studying their characteristics provided that the immunization procedure is sensitive
enough to respond to a restricted number of blastocysts. Attempting to produce antibodies against
surface components of blastocysts we have chosen to work with an intrasplenic route of
administering the antigen (1,2).
The immunization with attaching blastocyst was performed either with irradiated living blastocysts or
with blastocysts absorbed on pieces of NC paper. We have obtained both IgM and IgG antibodies
and are now checking their reasctivity. Also a few rabbits have been immunized by NMRI blastocysts
gbsorbed on NC paper and these polyclonal rabbit antisera are under characterization.
References: (1) Nilsson, B.O., K.-O. Grénvik, P.C. Svalander: Experiments with immunization of
mice with blastocysts by an intrasplenic route. Upsala J. Med. Sci. 88, 151-153, (1983), - (2)
Spitz, M., L. Spitz, R. Thorpe, E. Eugui: Intrasplenic primary immunization for the production of
moricclonal antibodies. J. Immunol, Meth. 70, 39-43, (1984).

FC 13 Interactions between adenocarcinoma cells (MCF7) and a laminin rich matrix (Matrigel).
Kgnés Noél, ATeth CalTe, Hervé Emonard, Charles M. Lapiére, Jean-Michel Foidart, Laboratery of
Experimental Dermatoloqy, University of Lieqe (Belgium).
Neoplastic cells come into contact with basement membrane (BM) and interstitial stroma at several
stages during invasion and metastasis. We studied the effect of various watrices on adhesien,
spreading and proliféeration of MCF7 cells (human invasive breast adenocarcinoma cell Tine).
When plated on plastic or on a polymeric type I collagen gel used as a model of interstitial matrix,
MCF7 cells vapidly attached, spread and grew as monolayer. A model of BM was obtained by heating at
379C the urea extracted proteins from BM rich Engelbreth-Holm-Swarm tumor which formed a solid gel
tevmed matrigel [Taminin (Lam) B5%, entactin 10%, tyne 1V collasen 4%, proteoglveans 1%1. When seeded
on matrigel, MCF7 cells attached and formed small clusters. They poorly spread and remained rounded.
K- thymidine incorporation in the aggregates was about half that in monolayer cultures on plastic or
collagen. This pattern was independent of the oresence of serum or exogenous fibronectin (Fn) in the
culture medium. Similar resulis were obtained when MCF7 cells were plated on purified Lam coated on
the culture dish. However, in such conditions, addition of serum or Fn partly restored the spreading
of the cells. MCF7 cells did not adhere to a gel of soft agar and floated as clusters in the medium,
By adding minimal concentrations of Lam (0.08%) or matrigel (0.1%) to the agar, the MCF7 cells were
allowed to adhere.
Our results indicate that in the presence of type 1 collagen or plastic, cell-matrix interactions
predominate over cell-cell interactions resulting in a monolayer aspect of the culture. In contrast,
in the presence of Lam or matrigel, cell-cell interactions predominate over cell-matrix interactions
resulting in the formation of aggregates. Such an effect of extracellular watrix protein upon cell-
matrix and cell-cell interactions demonstrated here could play significant roles during tumor
progression and metastasis.

FC 7 Egtablishment, some characteristics and differentiation of a human-melanoma cell line,
BHM-97.

Istvan Palyi, Zsuzsa Kalnaj, Mikldés Bodd, Vilma Palyi, Mihaly Bak, jr., Research
Institute of Oncopathology, National Institute of Oncology, Budapest, Hungary
Agnes Aczél, National Institute of Haematology and Blood Transfusion, Budapest
Jézsef Timir, First Institute of Pathology, Semmelweis Medical University, Budapest.
A nmew human melanoma cell line, BHM-97, has been established in culture. The tumor
tissue was taken from a female patient, 36 yr, dg: melanoma malignum; cutaneous
metastasis. Melanoma cells started to grow out of the tumor fragments after 5 months
following explantation in a mixture of media RPMI 1640 and Ham F-12 plus 20 per cent
newborn calf serum. Cells were growing in monolayer form. Morphology and size of the
cells are heterogensous: the majority of the cells is f£ilbroblast-like, but many
transient forms, triangular and epithelial-like, are also present. Numerous binuclear
and polynuclear giant cells can be found. Doubling time of the population ls about
4 days. The cells contain melanosomes, annulate lamellae and, rarely, multiple
rough endoplasmic reticulum cisternae. The cell surface is covered by microvilli.
The cell line is hypotetraploid, the modal chromosome number is 80-8l. A lat of va-
rious markers as well as non-random aberrations were also found. Cells are not cap-
able of growing in soft a@gar. Induction of xenografts by injecting cells into athy-
mic mice was unsuccessful so far. Cells are very sensitive to the tumor promoter
phorbol myristate acetate: 10 ng/ml dose induced intensive dendrit formation, while
alpha-difluoromethylornithine and retinoic acid are weak inducers of dendrit for-
mation. Further characterization of this new cell line is in progress. It seems to
be suitable for searching and testing néw inducers of cell differentiation.
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Production of angiogenetic Factors by tumour cells growing in spheroid or morolayer cultures.

Fricke Pietruschka, Relmut Acker, Max-Planck-Institut fur Systemphysiologie, Rheinlanddamm 201,

4600 Dortmund 1, Federal Republic of Germany.

The question of this investigation was, whether tumour cells cultivated as spheroids release more
angiogenetic factors into the medium than growing in monolayer cultures. The stimulation of cell pro-
1iferation was measured by SH-thymidine incorporation into an endothelial cell Tine derived from rat
brain microvessels, The cloned cells show the typical growth characteristics described for capillary
endothelial cells (1,2) and produce factor VIII antigen. .

Cell proliferation was stimulated by all conditioned media tested compared to unconditioned medium.
Media conditioned by spheroid cultures of neuroblastoma and human glioma cells caused a stranger
stimulation (about 300% of control) than media conditioned on monolayer cultures with a similar cell
number of the same cell Tines (150% and 190% of control). With rat glial cells we observed the oppo-
site effect: monolayer medium stimulates cell .growth slight]y more than spheroid medium.
Concentration of the neuroblastoma medium in an ultrafiltration cell indicated that the molecular
weight of the factors 1ies below 30.000:

Preli?i?ary results show that the factors of monolayer and spheroid medium bind to heparin sepha-
rose (3).

Both the range of the molecular weight and the affinity to heparin suggest that the angiogenetic fac-
tor produced by the tumour cells bears some similarity to fibroblast growth factor(s) (4). The pro-
duction of these factors seems to be increased in spheroid cultures of two of the investigated cell
lines.

References: (1) Falkman, J. et al., Proc. Natl. Acad. Sci. USA, 76, 5217-5221 (1979). - (2) Goetz, I.
et al., In Vitro Cellular and Developmental Biology, 21, 172-180 (1985). = (3) Risau, W., personal
communication, - (4) Thomas, K.A., Gimenez-Gallego, G., TIBS, 11, 81-84 (1986).

Interstitial trophoblast invasion of decidua and myometrium in early human pregnancy .

Th 1 Robert Pijnenborg, Department of Obstetrics and Gvnecology, U.Z. St. Rafael Gasthuisberg,

M9

B300Q Leuven, Belgium.

During the establishment of human placentation cytotrophoblast, prol iferating initially from the
cytotrophoblast shell and later From the tips of the anchoring villi, invade the uterine tissues.
Apart From endovascular. trophoblast migration, there is also a marked invasion of the decidual
stroma, mainly in the direct envirenment of the spiral arteries. From 8 weeks on this interstitial
cytotrophoblast starts to invade the inner myonetr ium and seems to Fan out during this process,
Later, 1.e. from 10 weeks myometrial cytotrophoblast starts to fuse to form the characteristic
multinuctar trophoblastic giant cells. A correlation was found between the presence of myometrial
trophoblast and the appearance of €arly changes in the myometr ial segments of the spiral arteries
that precede & secand wave of endovascular trophoblast invasion. Therefore a priming role of
interstitial trophoblast on spiral arteries is suggested.

In vitro migration and malignant phenotype of rat liver epithelial cells.

Karin Rémisch, Jutta Zoller and Ernesto G. Bade, Fakultat fir Bialogie,

Universitit Konstanz, Postfach 5560, D-7750 Konstanz, Federal Republic of Germany

The in vitro migration and the malignancy characteristics of non-tumorigenic rat liver epithelial
cells (BRL) and a series of tumorigenic derivatives was studied. BRL cells can be induced to migrate
by epidermal growth factor (EGF) and the migratory reaction can be modulated (inhibited) by fibronec-
tin lin Vitro Cell.Devel.Biol.21, 245-248 (1985)}. 1t was therefore of interest to determine if these
conitrol mechanisms are modified by neoplastic transformation., From a tumor derived from spontaneously
transformed BRL cells, a metastasizing derivative was obtained. From one clone (D5), two sublines
(IM1 and IVM/2), were obtained by repeated selecticn for their ability to form pulmonary metastases
after intravenous injeetion in nude mice. ALl cells grow in serum-free, hormone-supplemented medium
at comparable rates, synthesize fibronectin and laminin and organize the glycoproteins into extra-
cellular matrix structures. All cells are induced to migrate by EGF, but the spontaneous rate of
migration of the malignant cells was higher than that aof the non-transformed progenitor cells. Fibro-
nectin inhibits migration to a variable degree. After i.v. injection, D5 cells produce few Ling meta-—
stases after a long latency, whereas all animals treated with LML cells die within 3-4 weeks from
lung metastases, After s.c. injection all tumor cells behave similarly: the tumors do not produce
macroscopically visible metastases in the 3-4 week period. The results indicate that neoplastic trans-
formation does not result in a loss of the mechanisms that control the migration of the non transfor-
med cells. Therefore, the in vitro migration characteristics of the transformed cell lines do mnot
allow a firm conclusion about their malignant phenotype. These conclusions are in agreement with the
notion that progression towards a fully malignant phenotype can occur independently for each charac-—
teristic. Additional studies, e.g. in vitro invasion, might allow a better prediction on the in vivo
malignancy of these cells,
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pifferent expression of a 180 protein on murine variants endowed with different metastatic potential

M8 Sacchi Ada,Falcioni Rita,Zupl Gabriella,"Regina Elena" Cancer Institute,Rome 00161 ,Italy .

TL 22

FC &

Kennel Stephen J.,Biclogy Division,Oak Ridge National Laboratory,Tennessee 37831 1.8.A.

The expression of a 180 protein present or the cell surface of several murine lung carcinomas and reco
grized by Mosb 135-13C (1) has been studied on murine variants endowed with different metastatic po
tential. Receritly, it has been reported that MoAb 135-13C modulate the metastatic spreading of the 3LL
tumor cells (2) and that 180 protein is highly expressed on highly malignant line 1 eareinoma (1) .
Lung carcinoma (3LL) and melanoma (B16) variants and sarcoma (5~180,M-5) tumors maintained in vitro
and in vivo have been used. The MoAb 135-13C was used for binding experiments and for immmoprecipita
tioﬁ_;halysis. Results obtained demornistrate that the MoAb 135-13C binds with higher ability tumor
cells endowed with higher capacity'to metastasize to the lung and precipitates frem the cell lysates
of high metastatic variants high amount of 180 protein. Moreover, SDS-PAGE immunoprecipitates from the
same cells in presence of an anti-P-tyr antiserum show the same band at 180 kdaltons. Experimenhts on
in vitro lines indicate a possible role of the 180 protein as a receptor for an unknown growth Factor.
Results are discussed in view of the possible role of this pretein in the metastatic process.

1) Kennel 8.J.,Foote L.J.,Lankford P.K. Analysis of surface protains of mouse lung carcinomas using
monoclonal antibodies. Cancer Res. 41,3465-347G (1981).

2) Sacchi A.,Apollonj C.,Kennel 8.J. ,Natali P.G. Treatment with MoAb to 3LL-associated antigen :diffe
rent effect on primary tumors and its metastases. Cancer Treal. Rep. 69: 985-991 (1985).

Partially suppcrted by CNE-PF "Oncodlogia' grant p® 850235244,

Cytogenetic and immunobiologic characteristics of trophoblagtic disease.

Zvonimiz Singer,Cytology and Medicsl Genetic Unit,Clinic of Gynecology and Obstet.,
University Hospital O.Novosel,Zagreb,Yugoslavias

Early detectien of trophoblastie digeage has been done by ulfrasound or post-molare
by beta-clone h(CG testeMorphogenetic stages were clessified using the conventional
techniques inte:Hydrovum,Mola hydatidose partielis and totalis,Mola invasiva and
choriocarcinom:,Subclasaification was carried out by cytogenetic bigh resolutieon
banding techniques and by determination of the HLA antigene using wodified micro-
lymphocytotoxicity test.The origin of the trophoblaastic genome has been_identlried
by chromosomal msrkers and HLA antigens in trophoblastic and parental tissuess Y
chromosome(H-Y antigen) scts as an oncogene.Bipaternal genome,insctive maternsl
genome &n& compatibility of partners in HLA Systemety were most often Tound(1,2,3y
4,5).Prognosis of malignant progression and choice of therapy significantly depend
on thege parameters.

References: (1§Bouh,A.:Adv.Hum.Get.zé 1-57(1985);Davis,J.Re zhm.J J0bstet «Gynecols
148,722-5(1984);; (3)Ka jii,T«:Naturse 8 633-5(197%)3 (4)Lawler,S.D« :Ann. Hum,Genet « 46,
50-22(1682)); (5)0hama K. :Nature 29z, -2(1981)%

This work was partially supported by the Croatian SIZ V/59 grant.

Analysis of radioseasitizing effect of specific cell eyeling blecking agents on MO4 cells.

C.5. Stormel, W.J, De Neve!, M.L.M. Lybeert', S. Van Belle' and M.M. Mareel®. 1 Oncology Centre,
A.2.-V.U.B,, Brussels ; 2 Labaratory of Experimental Cancerolagy, University Hespital, Ghent.

Recayery from growth inhibition (RGI) in spheroids of malignant mouse embryo cells (MOA) after ionizing
radiation (IR) was better when they were explanted on glass than when they were kept in suspension
culture. We used this explanted culture assay to test the radiosensitizing effect of Vinblastine
(VLB) and observed that RGI was significantly inhibited when VLB was added to the culcvure medium for
at least 16 hours before IR (15Gy). Tubolozole—C (1.0 pg/ml), a new synthetic microtubular inhibitor
(MT1), showed a similar effect whereas its enantiomer tubulezole-T lacking MIT activity did not affect
RGI. Short pretreacments (30 minutes) with MTT leading to complete disassembly of cytoplasmic miero-
tubnles (CMTs) and of spindle mierotubules (SMTs) did not influence RGL after IR. Since im the latter
experiment the majority of cells was in interphase at the time of IR, we hypothesized that the radio-
sensitizing effect of MTL was due to mitotic block rather than to disappearance of CHMIs. Counting

of the proportion of mitotic figures and micronucleated cells in the spheroids or in cell cultured

oo glass 24h after addition of MTL showed that accumulation of cells in M=phase (857 and 79% respec-
tively) correlated with a low RGI (0% to 20%). Treatment of cells with 5-fluoro-uracil (5-Fu)

(0.5 g/ml) for 24h prior to addition of MTT (and 5-FU) abolisked the radiosensitizing effect of MII.
Since 5-FU prevents entry into M-phase this observation confirmed that the radicsensitizing of MTI

was due to mitotic block. Since G2-phase of the cell cyclus seems as sensible as M-phase as was

shovm by different authors, we have tested the epipodophyllotoxines VP16 and VP26, Both have at
cytostatic doses, the same RGI as VLB in combination with IR (p<0.003) when treated 24h before IR.

In conclusion : MIT have an additive effect to IR when added at least 16h prior to TR and G2 phase

of cell cyclus seems as sensitive as M-phase when we use G2 blockers such as VP16 and VP26,

16



M1

1M 17

FC 9

Effects of retinoic acid on fibrinolytic activity in different cell systems.
Jadwiga lautt, Bozena Chiopkiewicz, Jadwiga Koziprowska, Department of Vitemins,
Institute for Drug Research and Control, Warsaw/Poland.

Watallia Mazur, Department of Virology, Serum and Vaceilnes Research Laboratories,
Varsaw/Poland. :

Retinolds have been shown to antagonize several effects of tumor promoters bub
some similarities have been noted also between the properties reported for tumor
promoters and those of retinoids. One of the properties in common between tumor
promoters and retinoids (Wilson and Reich, Plasminogen activator in chick fibro-—
blasts: induction of synthesis by retinoic acid; synergism with viral transfor-
mation and phorbol ester, Cell, 15, 385, 1978) is to induce plasminogen activator
(PA) activity in several cell systems. This work was designed to evaluate the
effects of retinoic acid (RA) on the expression of PA and their relaﬁiog to the
changes in growth pattern and virus production. Low concentrations (10~° and 10-$WD
of RA inhibited PA synthesls In epithelioid RK4z and TAR 6-7 cells and stimulated
PA activity in humsn embryo fibroblast cells. The inhibition of PA activity in
both kinds of epithelioid cells was dependent on the conbtinuous presence of the
vibamin in the medium and was accompanied by cell flattening and changes in the
growbh pattern, including the growbth rate and saturation density. Induction of PA
activity in human embryo fibroblast cells was not followed by any observable
changes in gross morphology or growth rate. Treatment of human embryo fibroblast
cells infected with human cytomegalovirus (HCWV) with retinoic acid did result
both in the enhancement of virus production and PA activity depression.

A new monolayer invasion assay (MIA) to discriminate and jsolate metastatic lymphoma cells.

Hendrik Verschueren and Daniel Dekegel, Pasteur Instituut, Brussels, Belgium
Patrick De Baetselier, Instituut voor Molekulaire Biologie, VUB, Brussels, Belgium,

We have recently developed a monolayer invasion assay (MIA ), using murine fibroblastic 10T1/2 cells
and interference reflection microscopy. T-cell lymphosarcoma cells of the tumorigenic BW 5147 1ine,
which do not form experimental metastases, did not invade the monolayer, whereas cells of the
metastatic derivative BW=0-Li line readily penetrated through the monolayer. A quantitative

invasion index could be defined in this model system, based on counting of the underlying cells as
seen in phase cantrast microscopy.

Due to its simplicity and speed, the MIA should be valuable for the comparison of the invasive
capacity of lymphoid cells, and for the gquantitative assessment of the effects on invasion of
extrinsic factors e.g. drugs and antibodies,

Using this MIA we have studied the invasiveness of twenty BW-related cell lines, prépared by in vivo
or in vitro cell fusion with T-cells, by in vivo induction and selection, or by in vitro 5-aza-cyti-
dine treatment. The in vitro invasiveness was qualitatively correlated with the in vivo metastatic
potential. The MIA also discriminated between normal non-activated and antigen-activated T-Tympho-
cytes : control spleen T-cells were scored as non-invasive, whereas cells from mixed lymphocyte
cultures had a high invasion index.

In addition, using this invasion model system, we were able to isolate a minor subpopulation of
invasive cells from a thousandfold excess of non-invasive cells.

An in vitro method for rat visceral yolk sac differentiation

Peter van vVlasselaer, Jozef Goebels, Halina Sobis, Michel Vandeputte, University of
Leuven, Rega Institute, Department of Human Biology, Division of Microbiology,
Leuven,Belgium.

The proliferation and differentiation potentiality of the rat visceral yolk sac is
investigated in organ culture. Rat visceral yolk sacs are dissected free from Rei-
chert membrane, amnion and placenta and incubated for 48 h. in a roller bottle systeni.
Subsequently these yolk sacs are put in organ culture for 28 days. Like fox the in
vivo deplaced visceral yolk sac (1), the proliferation of endoderm and mesoderm and
the appearance of poorly differentiated cells as well as trophoblast giant cells are
observed. In some cases haemopoiesis and the formation of sguamous epithelium is ob-
served (2). Using tritiated thymidine as label, several of these differentiated cells
contained the radiclabel, indicating that they derive from the initial proliferating
endo- and/or mesodermal cells (3).

References: (1) Sobis, H,, L. Van Hove, M. Vandeputte: Cellular events during early
formation of yolk sac derived teratomas. J.Embryol.Exp.Morphol. 70, 225-240 (1982). -
(2) Lu, Y.L., H. Sobis, L. Van Hove, M. Vandeputte: Differentiation potentiality of
rat visceral yolk sac in organ culture. J.Embryol.Exp.Morphol. 80, 127-136 (1984). -
(3) Sobis, H., J. Goebels, M. Vandeputte: Autoradiographic and histochemical study
of the cultured rat visceral yolk sac. Submitted (1986),
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Induction of cell coupling via gap junctions in the uterine epithelium of the rabbit prior to
trophoblast invasion
Eike Winterhager, Franz Brimmer*, Rolf Dermietzel** and Hans-Werner Denker

Abteilung Anatomie der RWTH Aachen, Melatener Strafie 211, D-5100 Aachen
*Biologisches Institut, Universitit Stuttgart; **Abteilung Anatomie, Universitdt Essen

During the preimplantation phase of pregnancy, the endometrium is hormonally. conditioned to allow
attachment and invasion of the trophablast. [nterestingly, there is also evidence for responses of
the uterine epithelium to the presence of the implanting blastocysts. One of these responses is the
induction of cell coupling via gap junctions between the uterine epithelial cells.

In the nonpregnant state and in pseudopregnancy (no blastocyst present) the uterine epithelium
shows only few gap junctions and a very low degree of coupling as evidenced by freeze-fracture,
immunocy tochemistry of the gap junctions subunit (26k-protein) and dye-spreading, On contrast,

in the implantation chamber an extremly large number of gap junctions and extensive cell coupling
is observed adjacent to the blastocyst. The role of the blastocyst in inducing gap junction formation
is also shown in unilateral pregnancy produced by tubal ligation.

It will be discussed whether this induction of cell coupling is a precondition for or a defence against
trophoblast invasion.

Supported by the DFG Wi 774/1-1 and De 181/9-6
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Remodelling of the endometrial vascular bed during trophoblast invasion in the rabbit

Rudolf Leiser, Hans-Werner Denker
Abtellung Anatomie der RWTH Aachen, Melatener Strafe 211, D-5100 Aachen

The formatlon of maternal blood lacunae in the rabbit chorio-allantoic placenta begins on about day 9
post coitum on the mesometrial endometrium and diversifies into three distinct zones until day 10 p.c.:
In the zone 1, the large arterial lacunal network originates from the former arterial limbs of
subepithellal caplllaries and Is located at the base of the chorionic sprouts. This network becomes
shaped by vessel dilatation and fusion which is an effect of the trophoblast-related degeneration and
lysis of the endothelium. The farge volume of these lacunae and the syncytial trophoblast ridges
oriented perpendicular to the vessel axis may damp the arterial pulse pressure. The large lacunae
also favor diffusible materno-fetal substance transfer either by the adjacent thin interhemal membrane
as well as by the extended Inner lacunal surface being rich of microvilli. :

In the zone 2, the small lacunae originate from the former venous limbs of subepithelial capillaries
and are located laterally to the chorionic sprouts. The syncytial trophoblast shapes the smali

lacunae to a real labyrinth by projections and bridges connecting each other to a meshwork. By

this, blood flow Is slowed down and the lacunal surface is increased so that the system of small
lacunae can be expected to be most important for materno-fetal substance exchange.

In the zone 3, venous lacunae, located on the top of chorionic sprouts, progressively develop from
venules with an intact endothellum and dilated prelacunae with degenerating endothelium. The endo-
thelium seems to maintain integrity for a long time in spite of the immediate vicinity of trophoblast,
but does degenerate when it is undercut and isolated from its substrate by the trophoblast. Although
not showing lytic activities at a distance, the advancing trophoblast is clearly phagocytic and takes
up debris,

Role of laminin and other matrix proteins in trophohlast attachment and in experimental tumor

1nvasion.

YoTande Christiane, Hervé Emonard, Jean-Michel Foidart, University of Liege (Belgium).

Human cytotrophoblast cells from the implanted BTastocyst invade the materna) endometrium and
myométrium during the first two trimesters of pregnancy. Interstitial trophoblast infiltrates the
maternal decidua while the endovascular trophoblast replaces arterial endothelial cells and smooth
muscle cells of arterial media during invasion of the spiral arteries. This results in a dramatic
increase in blood supply to the placenta. Such a limited invasion of maternal uissues by trophoblast
¢losely resembles lacal infiltration by neoplastic cells of host tissues. Trophoblast and malignant
cells come indeed into contact with basement membrane (BM) and interstitial stroma at several stages
during invasion. Interactions between these cells with their support condition their activities. As
demons trated by immunofluorescence, fibronectin displays an ubiquitous distributien in interstitium
and vascular areas. Laminin and type IV collagen are demonstrated in vascular and epithelial
glandular BM. Laminin also appears as an intense pericellular halo around decidual cells. These
extracellular matrix (ECM) proteins are synthesized by the human fertilized egg from the 4 cells
stage. They promote, in vitro, adhesion of trophoblast cells, respectively to type 1 coliagen or tyne
IV collagen. Implantation requires a considerable degradation of the endometrial ECM. A model of BM
was obitained by heating at 37°C the urea extracted proteins from BM rich Engelbreth Holm Swarm (EHS)
tumor which formed a solid gel termed matrigel [laminin B5%, entactin 10%, collagen 1V 4%, proteo-
glycans 1%]. When seeded on matrigel, malignant trophoblast cells (Bewo) readily attached and formed
clusters. These cells synthesized laminin, fibronectin and type IV collagen. They degraded the
matrigel within a few days. Type IV collagenase activity was detected in the supernatant medium but
not in cultures on plastic or polymeric type 1 collagen. This enzyme degrades BM collagen and its
activity s proportional to the invasive potential of malignant cells. Induction of type IV (but not
type 1) collagenase activity could be achieved by addition of laminin to Bewo cells cultured on
plastic. These studies therefore indicate that invasive trophoblast cells adhere to the ECM using
fibronectin or laminin. This latter protein also induces type IV collagenase activity. fells could
thus penetrate the vascular and epithelial BM of maternal endometrium and infiltrate the interstitium.
Such an effect of extracellular matrix protein upon cell-matrix interaction could play significant
roles during tronhoblast progression and embryo implantation.

Scanning electron microscopic study of serotonin-induced disruption of implantation in the rat,

Jerald A. Mitchell and Robert E. Hammer, Depactment of Anatomy, Wayne State University, School of

Medicine, Detroit, MI/USA<
Serotonin (5-hydroxytryptamine: S-HT), administered on the day after initiation of blastocyst
implantacion, promptly terminates pregnancy (Ly. whe disruption of nidation is associated with
protracted concomitant reductions in blood [low to implantation sites and in availability of
oxygen within the uterine lumen (2). In order to determine the time-course and character of the
morphological changes associated from 5-HT induced disruption of blastocyst atcachmeat, {mplantation
sites were examined by scanning electron micruscapy in coatrel vs. 5-HT treated vats. Pregnant rats
(day 1 = sperm) received an sc injection of saline or S-hydroxytryptamine creatinine sulfate:
20 mg/kg at noomn, day 6 post coitum. At selected rimes thereafter, Evan's Blue dye was injected iv
to render implantation sites visible. At 15 minutes post dye injection, uteri were removed and
{mmersed in Karnovsky's fixative. Implantation chambers were exposed by bisecting uterine segments
along the mesometrial border. Serotonin effects on implantation site morpheology were apparent
within L hour of treatment and resulred in toral blastocyst cesarption within 2 h. Effects were
apparent in the epitheliom in contact with the blastocyst, pragressed rapidly throughout Che
implantacion chamber end ultimately spread to the tmiedintely adjacent epithelium of the uterine
lumen. The zone of degeneration was clearly delimired and restricted to the region of implantation.
gEpithelium between implantation sites showed no sign of alteration. Restriction of necrosis to the
nidatory epithelium is consistent with data suggesting cthat 5-HT acts on the vasculature of the
implancation chamber.
References: (1) Marley, P.,: J. Reprod. Fertil. 30, 266-274;, (1974).~ (2) Mitchell, J. and R.
Hammer: Biol. Reprod. 28, 830-835, (1983).



