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STUDIES ON THE PROLIFERATIVE CAPACITY OF NORMAL MER.1 CELLS AND SYNGENEICR.1'M RHABDOMYOSARCOMA CELLS BEFORE AND AFTER IRRADIAIION AT DIFFERENT
TIME ]NTERVALS OF GROI^JTH IN VITRO IN SINGLE AND IN MIXED CULTURES

A.F. Hermens and H.T. Madhuizen
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One of the characteristic manifestations of maliqnant tumour growth is thelocal destruct'ion of the normal t'issue uy inviaiig tumour cells. However,
some types of normal tissue cells.dr€:-converseiyl capable of responding iothe presence of tumour cel I s by di recily or i naiiectrv-[i ir ing ir1Er.. Duri ng
]9cal -!uin9ur, Plogression, the irumbers oi norr.,ral and tumour cel I s which wi I lDe rnutually killed as a result of cell to cell interactions w.i1i depend onthe number of normal and tumour cells which are in close coniact. Aftertreatment with X-raY!, the relative numbers of clonogenic normal and tumourcells which are in close contact may especially change if the two cell typesshow differences in their-responsivenesi to raltition. coni.qu.ngy, thequantity of clonogenic cells bt either type wlir:ch will be kitt'eJ artertherapy as a result of mutual cell interiiiions-may change concommittantly.To study the consequences of interactions between normal and tumour cellswith.respect to their proliferative capacity oeiore and after i.riaiation,
i,l,=Ii"!p experiments were- performed as' a rii.st-aiproximation. For thispurpose' R-1'M tumour cells of the^transplantablb'rrrauaomvoiir.b*i and syn-geneic normal MER-1 cells derived from the.ai-resertery ivere ail;. eitherin single or in mixed cultures. ihe rat mesenterv ceirs irrow i'iiiagocyt.iccapacity when cultured in vitro.
In initial experiments,lFTifre course variations in the number of clono-genic cells were analyzed for each of the twJ cett typei. a;iir or eithertype were seeded into each of a series of cultuie fluir.s ana-su6sequent]yincubated for up to a maximum of 14 days. At ) to I day i;i.;;;i;, rhecells from two flasks were harvested, Lounted.nJ.rs.y!a for the-fractionof clonogenic cells by.rep'licate in rlitro pratino of known numbers of cells.Two davs qfter the seedinq of z x-To4'Ei]i [.. i1ask, i.;.;;-;'densityof 5 x 102 cet is/.cm'? per-f1ask, .Ih".y startei-to iniieas.-erpJn.itiur tvin number and this coniinued uniit piaieiu-pr.,ui.p were reach;d in the R_1,

14 and MER-1 cultures at cell densities of 5 i io5 l.ii..;:2;-.;spectively.
The fractions of.c'l.onogenic cells in tne n-t,U iultures varied with t.ime
li[::::dilg.(at,dav i = 0).rrom 40 per ceni rii aiv-i =-ej-to"i maximum
9l^E? per cent. (at..day t : 6) and..subsequently'decreised to'ta-per cent(at day t = 14). Values for the MER-1,'cultuies determinea io""iorrespondingtime jntervals were 20, 50 and 1g per cent, respectively.
values for the same parameters us h.rc.ib;d ub;;; were determfned for thetwo-tvpes of cel'lp grown in mixed cultures pr.pir.a ov ie"aing i-*'ib+'iilr,mcel ls plus 2 x 10+ tlgn-r cel ls into individrjai'iuitu"! flasks] -For practicalreasons, the data on the_clonogenic capacity were expressed as the ratfo ofthe number of MER-1 and R-l,M ioloniei'oOs"i.r.a p., ioo ceils used per assay.The results showed that the ratios vary from o.g-ut day t = 4 to-o.og ut
4ty t = 8 and then increase again to 0-.2 at divi t = lZ and 14. The ratiosdetermined from these data foi time intervafs iri up to aays i = 4 to 6 aresigf]ficantly'larger than those ca'lculated-for-cori^espondrtng time intervalson the basis of data on fractions of clonogenic cel'ls obtainea iJr single 

-
cultures of either type of cell.It may be concluded from these results that the total number of c'lonogenic
tumour cells are temporarily reduced or, alternatively, the total number ofTNO
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clonogenic normal cells is increased relative to those present in singlecultures of ejther type of cell.
Final'ly, radiation-eiperiments ryere performed in order to determine theradiosensitivity of mER-1 and R-1,M terri ii-oiiferent time intervats ofgrowth in single or mixed cultures.-^Thereiore, monodispersea.iir ,urpens.ionswere prepared at days-t = 0, 4,8,12 and-ri aite" initiation of the culturesas descnibed above.- fRoropiiaie numbers or ceii, *.r. then plated in plasticcurture frasks lll:y.u:.tqubntiy submfttad-to-i;radiation with o, 1,3, etc.,up to 11 Gy of 300 kV.X-iays. From tne-nurnueri'or colonies counted after8 days of culturing, the f-raction or sJrviving-ceils was calculated foreach dose of irradiatr'on and these data were,L.a to construct dose survivalcurves from which varues for D6 and D6 were-aeiiveo.

The results obtained in these Exp""trEnir';;;;;trated that the radiosensi-tivitv of the MER-I ceils gro*n ior +-to-li;;;; .in the mixed curtures hadincreased as compared to tfrai Jetermined io"-lrin-1.cells grown in singlecultures' This increase in raaiosensitiviiv ri mainiy due to a decrease inthe value of D.'; i_.e., frbm . raire ot-z.i-'ev'*..r,rred for I1ER-1 ceils atdays t = 0 in iingie irltur.i io Oq = O.t tJ"O.'q-Gy at day t = 14 in mixedcultures. In conirast, the R-r,N-Ier ri'itlo*.i'Jrii iruii'.nung.l in varues
91 9q.Further experiments are required,to investigate the mechanism responsiblefor inducins these chanses'in raaros.;;iii;i;y-i,i"ir,.-^;il;i"'.;ii!.
DISCUSS ION

Freshney : Do tumour cel 1 s produce. growth factors ?

Herrnens : It mav be possible but when we use the medium in which the tumourETlF?id grow ina aha irris-to-ihe normar ierii, we dtdn,t find a change ingroyv-th or growth rate.
Freshney : But the factor might be internarized by the ceils ?

#ffii 
: At the other hand the kinetic data do not speak in favour of your

Mareel : can you count in mixed curtures the individuar ceils ?
Hermens : lt,e count the number of cells in the individual cu'ltures of tumourErffima1 celrs, in the-rii.a-.uiir.. *.;;ni";h. totar number and so we.know the ratio no celts - turour-cells.
And so you can compare the ttreoretical ratio and the actual ratio for youknow that each colbny i. a..ir.a-trom . iingi."..ir. cytological distinc-tion between the two-cell iypei-ts not feasible.
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