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En relaciôn con  la solicitud contenida en el expediente de la referencia y, en 

particular, con el Concepto TØcnico No. 671, contenido en su Ultimo oficio 

profendo dentro del mismo, par medio del presente escrito y dentro del tØrmino 

confendo, me perm Ito man Ilestarle: 

1. Con respecto a la excepciôn a  la patentabilidad, con el presente escrito 

acompano: 

41.1 Un nuevo 
capit?bel

de reivindicacioneI.\debidamente revisado y del 

que se ha omItiØ  mØtodo terapØutico. \ 

Consideramos que,9bn fundamento en las modili 

superan las observa,Ølones efectuadas. 
/1 

Le solicito se sinfal agregar este escrito y su anexo al 

privilegio solicitØdo. 

De Usted 

GRAU 

propuestas, se 

y conceder el 



REMNDICACIONES 

1. Un compuesto que comprende eritropoyetina y un agente citotOxico para 

la fabricaciOn de un medicamento para el tratamiento o reducción de 

toxicidad pulmonar inducida por la quimioterapia. 

2. El compuesto de acuerdo con la reivindicaciôn I en donde el agente 

citotóxico es un agente antineoplÆstico. 

3. El compuesto de acuerdo con cualquier reivindicación anterior en donde la 

eritropoyetina es para administración en una cantidad de 1 U/kg a 2000 

U/kg. 

4. El compuesto de acuerdo con cualquier reivindicación anterior en donde la 

10 
eritropoyetina es para administración en una cantidad de 1 U/kg a 200 

U/kg. 

5. Eritropoyetina para el tratamiento o reducción de toxicidad pulmonar 

inducida par la quimioterapia inducida por un agente citotOxico y para 

administración simultÆneamente con, antes a despuØs del agente 

citotôxico. 

6. Eritropoyetina de acuerdo con la reivindicaciôn 5 en donde el agente 

citotOxico es un agente antineoplÆstico. 



7. Eritropoyetina de acuerdo con la reMndicaciôn 5 o la reMndicaciôn 6, y 

para administración en una cantidad de 1 U/kg a 2000 U/kg. 

8. Eritropoyetina de acuerdo con la reivindicación 5 o  la reivindicaciôn 6, y 

para administraciôn en una cantidad de 1 U/kg a 200 U/kg. 

9. Eritropoyetina de acuerdo con cualquiera de las reivindicaciones 5 a 8 

para administración simultÆneamente con el agente cftotOxico. 

10. Eritropoyetina de acuerdo con cualquiera de las reivindicaciones 5 a 8 

para administración antes del agente citotôxico. 

11. Eritropoyetina de acuerdo con cualquiera de las reMndicaciones 5 a 8 

para administraciôn despuØs del agente citotôxico. 
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Hemotozicity by Prolonged Etoposide Administration to Mice Can Be Prevented by 

Simultaneous Growth Factor Therapy’ 

Gerald de p,2 Christoph Engel, Bert Dontje, Markus Loemer, and Willein NjJhof 
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ABSTRACT cell pool. If a growth factor Is administered simultaneously, amplifi-
cation oldie fraction of progenitors which was not killed Is Increased, 

In this study, we determined in vivo Interactions between htfliOPol Which may result in increased peripheral blood cell production. This 
etic growth factors and etoposide (VP-16) to memo whether normal 

KPMM OMMO that dm sensitivity of the remaining progenitors for blood cell production ciiiWbe malntsliid during chemotherapy If 
hemopoletle growth factors were simultaneously administered. Groups the citoatatic drug is not Increased by the growth factor. 

of mice were treated for? cousecadve days with four 410hrmt doses__ A second Indication for a possible beneficial effect of simulta-
VP.16 In combination with three different doses of erythrcpoletlu neous treatment With growth factors and cytostatic drugs comes 
(EPO) or granulocyte co)ony.oIInmiaHng factor (G-CSF). In total 121 from the fact that many cytotoxic agents, acting with different 
combinations of VP-16 plus EPO and 12 comblnad.ma of VP-16 piuj molecular mechanisms, Induce the appearance of apoptotic char-
G-CSF were thiiiiate& intricate dose-response surfaces of the acteristics In target cells (1. 2). In addition, it has also been shown 
effects of the different trvat?nante on colony-forming unlls-.rythrold, that many growth factors prevent dividing cells from apoptosis 
reticulocytee, heniatocrit, colony4ormlng on! ocymeoph- (3-5). The question arises whether in vivo toxicity, resulting from 
age, and absolute neutrophfl count were obtained, which revealedtbluapoptosis-Inducing cytostatic agents, can be prevented by appro. 
(a) etmnhl.n.ene EPO administration was able to maintain reticnjocyte 

Pilate, apoptosls-preventlng growth factors. new ate Indications production and to protect mice from VP-16 lndnm £flmi (b) al. 
multaneous G.CSF administration was able to maintain granulocyte from several groups that in vitro this Is indeed possible. It has been 

production and to protect mice from VP-16 Induced neutropenla; (C) demonstrated that the induction of apoptosis In leukemic cells, 

VP-id dose escalation was feasible when EPO or G..CSF wore shut- treated with several cytotoxic agents (Adriamycin, 1--o-arablno-
taneously admnlniaiertd; and (d) no increased myel..lnefcfty on eryth- furanosylcytoalne, and viucristine). could be prevented by GM-
raid or granulold progenitors was observed when EPO or G-(F was CSF,3 G-CSP and Interleukln 6(6). Collins or of. (7) analyzed the 
simultaneously aaminWiired with VP-id. These results suggest that in In vitro effect of a prolonged simultaneous colacuba*lon of BAF-3 
vivo either Individual hemopotetic progenitors can become resistant cells with VP-16 or cisplatin and mnterleukln 3. Interleukln 3 was 
against VP-id-Induced cell death by appropriate simultaneous IiOWth able to protect cells from apoptolic cell death Induced by these 
factor administration or that the loss of overall cellamplification,drop 

 (7). u these in vitro results can be extrapolated to In vivo 
Induced by VP-id, can be compensated by curs amplification .f 

situations, it would open the possibility to protect normal 
surviving progenitors. Furthermore, these data Indicate that a strict 

hemopoletic progenitors during chemotherapy. separation In time of cytostatic drug and growth factor treatment 
necessarily. the optimal schedule with respect to the reduction of th assessed normal hemnopoictic in the present study, therefore, we 

hemotoulcity. cell production in mice treated with several doses of VP-16 simul-
taneously with two widely used growth factors, EPO and O-CSP. 
It has been shown that continuous administration of VP-16 results 

INTRODUCTION in superior responses In patients (8). in the marine system, the 
- - - 
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been shown to be approximately 0.2 mg/day (9). These reports led 
us to design a multifactorial experiment In which mice were treated 
with 4 doses of VP-16 (0.0.05,0.1, and 0.2 mg/day) for 7 days. 
Concomitantly, rhEPO or OW-CSF, each In three doses, was 
Infused. With this approach, we were able to prevent anemia and 
neutropenla and could Increase VP-16 doses significantly without 
inducing hemotoxlcity. By a detailed statistical analysis of the 
data, we were able to construct equi-response curves of each 
cellular parameter. These curves Illustrate the intricate behavior of 
the different parameters. 

MATERIALS AND METHODS 

Mice, Female C57BI16 mice, aged 12-16 wein were used In all expert-

Growth Factors. Recombinant human EPO, a gift from Boebringer Mann-
helm (Almere. the Netherlands) was achubducted at doses of 10 and 25 
unlWday/snouse. Recombinant human 0-CSF, a gift from Augen (Thousand 
Oaks, CA) was_Iare.cd at doses of 0.25 and 2.5 tsglday/mause. 

VP-Id. VP-16 (etoposlde Vcpcsld) was obtained from Bristol-Myers 
Squibb and was a&smlnlcscred as dam d , and 0.2 nisidey/WousL 

’The ahbmevlstlosa used met GM.C3P. panuloip1e.wnx I erdmy.tilmuhatiag 
Isetro O-F. gIanuIocyte- SF0. eiythdv1L.. d6nombiambummuOU41, 
oslony4orndng unln-crythrald W�1*, 



4 

SMIXTANEOUS IuEATtT WITh CYIWAINES AND VP-Id 

Thble 1 &=my ofthe i ads*aI aerlysie of the NO + VP-Id eqierlmuu 
Thbbaiunaryoftbe’Iajdnriw.4S, n gi 4) and the 81W of all aceffidem  regression model which won med foe the p.tI*.l analysIs. Thus It Indicares 

whether a cot sin cell nap was 4.IfLMly affected by low EPO or VP-16 doses alone and d ter4 whether this effect was senhreted II high EPO or VP-Id doses alone (C sad 
e tee4 and whether In the comblnalion of EPO and VP-Id ig!d1.4 Interaction occoned. As on enenpk  the l..,&.--It was iseee.etd by low MO doom At high EPO doses no 
sstat1cn was cheervet VP-Id retheced dubematucilt at tow dews, at higher VP-16 doses this linear tahlblioty effeer was named Q.&, bedreathcdlrs miit......4 Ewtheemore 
VP-16 bad specifically Inhibitosy ecIs on 5P0.stlrnulated eyftopokslL 

b (SF0) c (SF02) d (VP-id) c(VP.163) V (SF0 x VP-Id) 
Hemalootit + KS - + - 
Reticedocytes KS + - + - 
CRPRQM KS KS KS 145 KS 

+ N KS NS - 

Osmotic Pumps. In order to enmaee constant saturn levels, growth factors 
and VP-16 were appropriately diluted and administered by s.c. Implanted 
ownndc prunps(Amon 
the same pump O-(P, however, appeared to be inactivated when mined with 
W-16 therefore, two pumps were Implanted In the G.CFlVP-16 mice. 

c.0 Suspendom and Asesys. Femomi and splenic single cell suspensions 
were made using standard precedm Hemupoistic progarthors were mdtared 
with the methylcellulose method of Iscove and Slebar (10). U4Mbum$-
forming u&-C~ -ft, i s wM supplemented with 100 og(eæl racoatbi. 
anal sat stem cell factor (a gift from Amgen), 10 ogfml recombinant murlue 
OM-CP (a gift from Behringwerke, Marburg, Germany) and 2 unIts/mi 
rhEPO. This resulted in optimal colony formation In our assay. CPU-S ceiltures 
were supplemented with 500 rnIlllunIWntl EM Reticulocyim and neutrophils 
were counted on, respectively, brilliant crysol blue or May-GrUnwald-Olemsa-
stained blood smears using light microscopy. The WBC was determined with 
a Conker cell analyzer. 

aHctfrl Analysis. Data as given In the figures arc the means of 2-4 
mlce/dalapolnt. The BOW-16 and 0-4MF/VP-16 experiments were de-
signed In a nmtufni’enthl way (3 EPD/0-CSF doses X 4 VP-16 doses). The 
statbalcWevaluadonofthis-type oezpesImcnL tovpJYosa4cgromIsn analysis, 
to determine whether and how much a certain parameter a%n1flrnsIy affects 
the shape of the thrcc-dimanafonal dose-response surface. Ths type of analysis 
Is for more powerful than a pabwlse wwpathioii of selected datspoluts and 
thereby reduces the number of experimental animals needed to detect 

We hove Our m maw VdIil1yin CI1ZZAts flat 
effects of stem all factor plus SF0 (11) and 0-CF plus SF0 (12). In the 
present study, we could not expect simple linear growth factor dose-response 
relationships. Therefore the regression model had to be specified in  mean-
ingfiul way. For both SF0 and O-CF, we have published Information showing 
dose-response satueazkm cbazacterlstfca on a logarithmic scale (13,14). As the 
regression model analyzes the biological effect (response) of a given G.(SFor 
SF0 dose, time given SF0 and G-CSF dome were logarithmically uses-
format This, SF0 doses were coded 0 units 0, 10 units = 1, and 25 
units 1.4. Similarly, 0-CF doses were coded as 0 p.g = 0,0.25 gag = 1, 
and 2.5 pg = 2. This coding expresses that the biological "distance (=spa=) 
from 0 to 0.25 pg O-CSF Is similar on from 0.25 to 2.5 pg 0.4CF. The SF0 
coding analogously acheowledgas that the effect from 0 to 10 unIts SF0 Is 
stronger than from 10 to 25 units SF0. This coding protocol Is similar as 
� published analyses (11,12). 

With the data obtained In the EPO/VP-16 experiment for the number of each 
Call stage (1’). a qpG,.,lUu wan f fu.d based upon the model: 
1et*bxEPO#exEP02 PdxVP-I6+ex VP-
16 + / X (SF0 X VP-14 With the data obtained In the 0-CSF/VP-16 

a similar regrcsaion was performed, based upon the model 
Yma+bXG.CSF+CXO.CSPa+dXVP-16+.XVP.162+fX(G. 
(SF X VP-14 These models are identical as the ones we have previously 

published (11, 14 They assess whether: (a) there is   significant linear effect 
of low EPO(0-CSF doses ("b" teem); (b) this linear D/R effect is saturated at 
higher SF0/0-CS! dowe("c" te that Ise algnlfIr..ni eotof Jew 
VP-16 doses ("d" teem); (d) this linear VP-16 DAR effect reaches saturation at 
high doses (’c" teem); and (e) there Is an Interaction between SF0 and VP-id 
Cr teem). 

PatImetr for the regression coefficients and the 95% confidence Inter-
vals were determined. A summary of the results of the regression analysis 
Is given he tables I and 2. For each all stage, his lodIcated whether the 
regression coefficient of a term differed significantly from 0 (P c 0.05). 
Positive values of the linear terms (SF010-CS! and VP-id) should be 
Interpreted as stimulatory actIvl*ys negative values of these terms indicate 
Inhibitory effects. A negative or positive value of a quadratic term (SF021 
0-(SF2 and VP-162 ) Indicates flattening of a linear affect, which Is 
saturation of the linear response. A negative value of the Interaction term 
(EPO/G-CSF X VP-16) indicates that VP-16 has stronger Inhibitory achy-
by in stimulated than In nonstimulated hemopoleals. All analyses were 
performed using SAS PROC RE0 
V’g the RegrIsss Analynie. The regression analysis evaluated 

the sbapeof4ho camplelcthrce- mamianahdeas-rstp.nn. swkormaibsmat-
Ically. The done-response surface, an described by the regression modal, was 
graphically depicted In a two-dimensional fashion by filling In all possible 
coded EPO.CSF and VP-16 combinations In the regression model and by 
calculating the predicted Y value. The contour plots thus obtained give a 
quantitative description of the behavior of each cell stage In response to SF0, 

aildW1fl1hdjrdbaTUalg al which &docangesVV.Iddoac-escalàtion 
was feasible and fsdlltatn interpretation of Table 1. These contour plots show 
so-caned "equl-response curves," dose combinations which resulted In similar 
cell counts. 

SffSULTS 

Simultaneous SF0 and VP-16 Admmnisteetlon for 7 Days. 
VP-16 administration during 7 days Induced a dose-dependent reticu-
locytopenla and awnls (Fig. 1). Reticulocytes were ut’Wac"’Me at  
dos. of 01 mg/day or more. ThIs.vrosalso reflected ln the hemarnetit 
which was maximally reduced to about 37% at a dose of 0.1 mg/day 
or more. Simultaneous SF0 administration dose-dependently In-
creased both the number of reticidocytes and the bematocrit at VP-16 
doses of 0.05 and 0.1 mg/day. At a VP-16 done of 0.2 mg/day, 
however, no protective effect of SF0 was observed anymore The 
corresponding contour plots, which were created by the regression 
analysis, Illustrate the dose ranges of combined SF0 and VP-16 
administration which are able to maintain normal values (Fig. 2). It Is 
evident from the slopes of the graphs in Fig. 1 that, although SF0 was 

Table 2 Swranc,y edit noWed catalysis of the G-CSF+ VP-Id ezperiserns This Is a..wmasy of the .I5ptfl (KS, no algaifisant) and the sign of ill coestclem ..lwof the regeumiu. model which wan med for the -’-1 analysis. Thnft1ndhia whether a certain cell nap was dedN..hIy affected bylaw 0-tSP or VP-id doses alone (band c teem). whether thin effect was -"r-’-4 at high 04MP or VP-id doses alone (d and a term). sat whetbo Is the combimain of 0-tSP and VP-id ’!g""’ Interaction cccoued. For an easenpis at lepat to Table I. c (G-CSP3) d (VP-Id) c (W-163) V (0-CS?

 N VP-id) of tileclim KS + - ’- - CYU-OMdernur + - 145 + KS a’u-oMleen 14$ + + - - 
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Fig. 3. Effed at dnmbmm &dmWhwd=afEFO sat VP-16 for 7 dap m CRJ.E 
nunbemur (4) and spieca (5). Shaded area �v.n’ narnat ranga. 

combination with high-dose G-CSF, however, CM-GM numbers 
wom affected but only at the highest V?-16 d= lmpy boo-
ever, CFU-GM numbers were never found to be below normal values. 

Fig. 8 further Illustrates the general Interactions between G-CSP 
and VP-16 on CPU-GM numbers In marrow and spleen. It Is clear that 
the behavior of CPU-GM Is primarily regulated by G-CSF. With 
varying W.16 dsec CPU -GM u changc only slightly. 

There are several possibilities which may explain the protection 
from VP-16.induced hemotoxlclly by EPO and 0-CS?. The first 
option takes Into account only populations of cells. A certain dose of 

-Wmay-dmInate-a-.xed-perniagecfupecIflc maopsIetic 
compartment If the surviving cells are stimulated by simultaneous 
EPO or 0-CS? therapy, this will Increase their amplification and may 
compensate for the loss of cells Induced by VP-16. This Implies that 
the sensitivity for VP-16 of the surviving fraction of cells Is not or not 
strongly Increased. In this respect, It Is bngw1nnt to ennildar the In 
vivo effect of EPO and 0-CS? on their target cells. It Is unknown to 
what extent apoptosis regulates In vh’o blood cell production (15, 14 
If EPO and 0.CSP would act primarily by preventing preniasere cell 
death, saving these cells by exogenous growth factor administration 
will inpidly rasmeaciheir uwribcr wilhuol uuueaecsrily dffodloglhÆ 
cycling activity, Le., their sensitivity for a cell cycle-specific drug. 
Another mechanism of growth factor activity, however, could be that 
In vivo they act by Increasing the cycling activity of (dormant) cells 
(17, 18). ThIs would Increase the sensitivity of target cells for cell 
yelespcclflc 4rugs vt net necessarily for lees S-phase-specific 

&ugs Ic- VP-I- which can fodizco apoptosis In quiescent 
thymocytes (19). 
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