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S~m~ry--The ~o~cal ~ of t~ns~rming growth f a ~ o ~  (TGF-~) m basal and 
hormone-stim~ated profifera~on of p6ma~ human and ~ t  mamma~ tumor cel~ was 
~u&ed using a n f i b o ~  against TGF-¢ and its recepto~ A monoclon~ anfibod~ MAb-425 
again~ human EGF recep~r w ~  added to ~ vitro so~ aga~ clonogenic cultures of human 
b~ast ca~inoma ~lls under ba~l  and est~&ol(E2)-sfimulated con&fions. The antibody had 
an a n ~ g o ~  effect on c~ony growth ~ 4 of 10 tumo~ and an a g o ~  effect ~ 4 ~2  and 
153% of co~rol). E2-stim~ated colony ~ o w ~  ~ 5 tumors (167% of co,roD and the 
antibody ~ocked E~-stim~ation ~ 3 of the 5. Inhi~fion of E2-s~m~ated growth ~ 3 and 
basal growth ~ 4 ~ h ~  tumon by ~ e  EGF receptor antibody suggests ~ endogenously 
secre~d TGF-~ has a r~e as an autocfine/paracrine growth factor ~ constitutive and 
E2.s t im~ed tumor ~H proliferation ~ a majo6ty of human tumors. A polyclonal antibody 
a g a ~  TGF-u was used to s~dy the rok of TGF-u ~ E2~ prolac~n(Pr~ and pro~ 
es~rone(Prog~sfimula~d proliferation of NMU(~trosom~hylu~a)-~du~d ~ t  mammary 
tumor ~ l h  under ~milar c~ tu~  con&fions. TGF-~, E2, P~ and Prog sfim~ated corny 
growth equal~ ~ 17~ 18~ 168 and 181% of controL The antibody produced ~gnifica~ and 
~m~ar inhibition of TGF-~ and E~-stimulated growth ~5 and 83%). In co~rast, ~ f i o n  
of Prl- and Pro~stim~ated ~owth by the antibody w ~  o~y 24 and 37%. The TGF-~ figand 
antibody &d not have an ago~st or antago~st eff~t when added ~one. Thu~ TGF-~ seems 
~ be a major sfim~ato~ grow~ factor m e d i ~ g  E2-indu~d tumor ~11 proliferation ~ ~ t  
mamma~ tumor. R ~ k ~  impo~ant ~ Prl- and Prog-induced tumor ~owth and not es~ntial 
~ r  bas~ growth ~ ~ese ~mo~.  We con~ude ~ TGF-a ~ a ~oloocally impo~ant 
autocrine/parac6ne ~ o w ~  factor ~ phma~ human breast caner  ~11 profifera~on and ~ 
E~-induced ~ t  mamma~ tumor ~ow~.  

INTRODUCTION 

Tran~orming  growth factor-¢ (TGF-~) and epi- 
de rm~  growth f a v o r  (EGF) am roland stimu- 
l a t o ~  peptide growth f a ~ o ~  ~ a t  exe~ ~ r  
mitoge~c effect through a common recepto~ 
the E G F  receptor[l].  E G F  ~ i m ~  pro- 
H~m~on of human b ~ a s t  cancer ~ from 
p~mary  human tumors [2], human b ~ t  cancer 
cot  f in~ [3] and n o r m ~  mammary e p i t h e ~  
cel~ [4]. Sec~fion of TGF-~ and exp~s~on  of 
TGF-~ m R N A  ~ s ~ n  ~ most  human b ~ a s t  
cancer ce~s [5, 2 ,  ~ normal m a m m a ~  fi~ue [~ 
and ~ expe~mental ~trosomethylurea(NMU)- 
induced rat mammary tumors [8], and ~ stimu- 
~ d  by es~adiol ~ in hormone-responsive 

*To whom corresponden~ ~o~d be addres~d. 

human breast cancer cell lines ~,  2 .  Receptors 
for E GF  am p m ~ n t  ~ varying numb¢~ ~ 
b ~ a s t  cancer cel~ (TaMe 1) and the EGF  
receptor status of  primary human t u m o ~  seems 
to b¢ a significant prognos~c ~ o r  cli~cally, 
with a deceased survival ~ pat ien~ who have 
receptor-positive tumors [9]. T h e ~  dam sugg~t  
that  TGF-~ may have an important  r~e  as an 
autocfine stimulatory growth factor ~ breast 
cancer cell proliferation and ~ med~t ing the 
growth effects of  Ev Howeve~ the ~ o ~ c a l  
~gnificance of this pop ,de  ~ the proH~rafion 
of human b~as t  cancer cells has been thrown 
~ t o  question by s tudks w~ch  showed that  
E G F  receptor antibodies had no effect on the 
ba s~  or hormone-st im~ated tumor ceH pro- 
Hferafion of ~vera l  hormone-responsive b ~ t  
cancer cell Hnes despi~ the sec~tion of TGF-~ 
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Ta~e 1. Spec~um of EGF-recep~r expres~on and ~spon~ ~ EGF and ~e EGF-recep~r antibody (EGF-R-Ab) in different human b~ast 
cancer ~lls and non-m~ignant mammary epi~efi~ cells: col~ted from ~ o ~ s  ~ the fi~mtu~ 

Cell tyl~ EGF-reoepto~ Reepon~ m EGF Response to EGF-R-Ab Ref. 

Norm~ mamma~ ~i~eH~ cells 5 x 1~ Stimulation Inhibition ~ 
IMAIN4* 3 x 1~ Stimulation ~ f i o n  b ~ 
IMAINA-T 20 × I~  Stimulation Inhibition b ~ 
MCF-7 ~03 x 1~ Sfimu~fion Basal: unaffected ~ 

E2-~m~at~l: umffccted 
MDA~31 3~ x 1~ No effect No eff~t ~ 
MDA-~68 I ~  x I~  ~ f i o n  Inhi~fion ~ 
Hum~ tumors + + ~imu~fion ~ 

~84AIN& human b r ~ t  epith¢li~ ~11 ~ .  
~n~bit~n of EGF-stimu~ted ~owth o ~  

by the cells [1~. We undertook s m ~  with 
human and rat mamma~ cancer cells ~om 
primary tumors and u~d anfibo~cs ~r~md 
again~ TGF-~ and ~s receptor to dar i~ the 
~ o ~ c ~  ro~ of TGF~ in a tumor ceR popu- 
~fion w~ch mo~ do~ly ~ p ~ s  the heb 
~ogenous natu~ and beha~or of human 
tumors. T~s repo~ describes these s ~ e ~  
w~eh show th~ endo~nou~y s ~ t e d  TGF-~ 
has a ~gnificam ~ o ~ c ~  r~e in basal 
and hormone-induced prostration of primary 
human and rat mammary tumor ceils. 

EXPERIMENTAL 

Mamma~ tumo~ 

F~sh human breast tumor tissue was 
obt~ned from 10 sur~c~ly exdsed duct~ 
¢ar~nomas. E x p e d m e ~  mammary tumors 
we~ induced ~ ~m~e Sprague-Dawley rats 
with a ~n~e inj~tion of NMU 0 m~100g 
body wt) [11]. 

Soft agar elonogen~ c~mre 

F~sh human and rat mammary tumor tissue 
was mechanical~ ~spe~ed to yield a finOe cell 
suspenfion as p ~ o u s l y  dcscribed[l~. The 
ce~s we~ phted in a bilayer sol  agar dono- 
gen~ cu~ure sy~em u~ng the tech~ques d~ 
scribed by Hamburger and Salmon [1~ and Von 
Hoff et al. [1~. The cu~ure con~tions are 
descrbed in detail in an ~arlier publication [1~. 
Expe~ments we~ car~ed out ~ 35 mm ~ Pet~ 
~sh~ ~ serum free and phenol red free me.urn 
and the cuRu~ p~tes incub~ed at 37°C with 
5% CO~ and 100% humi~ty. BSA ~4% was 
added ~ the bwer and upper ~yen in ~e 
human tumor expe~ments. C~ony (> 50 cells) 
number was courted on day 6 using an ~ve~ed 
phase micro~ope ~ x 40. 

Antibodies 

A IgG monodon~, EGF ~ceptor antibody 
raked ag~n~ human EGF r~eptor ~om a 

human eodermoid carcinoma ceil fin~ the 
A-431 cells[l~ was used to study the ro~ of 
TGF-~ ~ human tumor experments. The anti- 
body was a generous ~L ~om Dr M. He~yn 
(W~tar InstituW, P~ladelp~a, PA). A p ~  
don~ TGF-,  ligand antibody (Biotope, Wash- 
~gton, DC) was u~d in the rat mammary 
tumor experiments. A mouse IgG 1 immuno- 
Oobul~ (Sigra~ St L o ~  MO) was u~d as the 
i~elevant antibody in the rat mammary tumor 
expefimentg Synthetic human TGF-a was ob- 
t~ned ~om Biotope. 

Experimental design 
Human tumor experiments. The cell suspen- 

~on obtained from human tumors was ~ated 
into the upper ~yer of the sol  agar donogen~ 
c~ture in tripfica~ and under the following 
experimental conditions: control; Ez (1 nM); 
EGF receptor antibody O.5#g/ml); and Ee 
EGF ~ceptor antibod~ 

Rat mammary tumor exp~imen~ 

The ce~ suspension obtained from rat mam- 
mary tumors was p~ted into the upper ~yer of 
the sol  agar donoge~c c~ture in trp~ca~, 
under the fol~wing experimental conditions 
control, hormone (E~ 1 nM, proges~rone (Pru~ 
1 nM, ofine pr~a¢fin 200 ng/ml), hormone ~us 
TGF-~ antibod% hormone ~us i~devant anti- 
body, TGF-~ antibody ~one (135 #g/ml), TGF- 
• (10 ng/ml~ TGF-~ plus TGF-~ antibody and 
i~¢levant antibody ~on~ 

Rat mammary tumor ~direct experimen~ 

We observed that the TGF-~ antibody pro- 
duced a much smiler ~ f i o n  of pro~ctin 
(Prl~ and Pro~stim~a~d growth than ~ ~d of 
E~-sfimu~ted c~ony growth ~ida infra). We 
hypothesized that th~ codd be due to a de- 
ceased production of TGF-~ in response to Pfl 
and Prog or becau~ TGF-~ has only a minor 
~olo~c~ ro~ in me~ating the growth ~duced 
by the~ two hormones, d e s ~  being secreted 
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upon hormon~ exposure. To daf i~ this we 
carded out indirect expe~men~ to assess TGF- 
• acti~ty ~ conditioned medium (CM) from 
E2-CM, PrI-CM and Pro~CM treated mt mam- 
mary tumor cell c u l t u ~  CM w~ o ~ n e d  
~ o m  so~  agar donogen~ cuirass of ~ t  mam- 
mary tumor cells t ~ e d  with E2, Prl, Prog or 
con~ol con~tions as described p ~ o u s ~  D~. 
Bfiefl~ after concemration, the media w~e 
t~ated with dextran-coated charco~ (0.25% 
cha~o~ and ~0025% die~ylaminoethyl- 
de~r~ and kept ~ozen at -70°C until used ~ 
subsequent expedments. E2 and Prog kvds were 
measu~d by specific RIA ~ our concen~ated 
media [1~ l~  and found to be unde~ctable. In 
the~ experiment, we did not measu~ Pfl levd~ 
HoweveL ~ p ~ o u s  expe~ments whe~ Pfl- 
CM we~ identical~ p ~ p ~ e ~  we obse~ed that 
treatment with dex~an-coated charco~ reduced 
Pfl kve~ be~w the Hmit of detection or to 
mi~m~ amoun~ that a~  not ~ o ~ c ~  
active ~ our ~stem [1% 2~. Tbe TGF-~ acti~ty 
p~sent ~ the CM was asscs~d by the a ~  of 
the CM to ~ i m ~ e  rat mammaw minor ce~ 
c~ony ~owth ~ a second soR ag~ c~nogen~ 
c~ture sys~m and tbe a~y of a specific 
TGF-~ antibody ~ block this stim~atory effect. 
Contro~CM, E~-CM, Pr~CM and PropCM 
were added to the soR agar c~s with and 
without TGF-~ antibody and the colony num- 
ber counmd on day 6 ~ide supra). The concen- 
tration of antibody was chosen to produce 
maxim~ ~tion of the c~ony stimu~tion 
~duced by exogenous TGF-~ 00 ng/mO. 

Stat~cal  analys~ 

Th~ was done u~ng an~ysis of variance 
according to the Student Newman-Keuls ~st. 
Comparisons of the percentage ~imulation by 
hormone and percentage inhibition by the anti- 
body was made by a repeated measures an~y~s 
of vadance fofiowed by finear contrasting. 

RESULTS 

Human tumor exper~en~ 

Tbe growth of human tumor cel~ was ~ b -  
~ed by the EGF ~ceptor antibody under serum 
free con~tions ~ 4 of 10 tumors (72 ± 4% of 
c o n ~  P < 0 ~ 5  ~ each ca~) (Fi~ 1A), 
suggesting that endogenous autoc~ne sec~tion 
of TGF-~ is ~v~ved ~ the basal ~owth of 
the~ eel~. The antibody h ~  a ~m~atory,  
a g o ~  effect on 4 tumors (153 ± 16% of con- 

~ol, P < ~05 ~ each cas~ and d~ not affect 
the growth of 2 tumors (Fi~ 1A). E2 produced 
a sign~cant stimulation of tumor colony num- 
ber ~ 5 of 10 tumors (167 ± 17% of control, 
P < ~05 ~ each ca~) and the EGF receptor 
antibody partial~ inhibited the stim~ation pro  
duced by E2 ~ 3 of the 5 tumo~ (Fig. 1B). The 
antibody by R ~  had a s t i m ~ o r y  ~go~st) 
eff~t ~ these 3 tumo~ (Fi~ 1A), w~ch makes 
the supp~s~on by the antibod~ of the E2- 
~dueed stim~ation mo~ ~gnificant. Tumors 9 
and 10 had ~gh basal colony numbe~ and ~d  
not show any further ~im~ation with the ad- 
~tion of E 2 but were ~gnifican~y ~hibi~d by 
the antibod~ An inhibiwry effect of the anti- 
body on E2-stimulated grow~ ~ 3 tumors and 
on bas~ growth ~ 4 oth~ tumors sugges~ that 
endogenou~y produced TGF-u has a r~e in 
bas~ and hormon~stim~ated tumor ce~ pro- 
~feration in a m~ofi~ of human tumors. A~  
• tion~ studi~ with exogenous TGF-~ and 
irrelevant antibody co~d not be done with the 
human tumors b~ause of the smafi quantRy of 
tissue and cells available which fimiwd the num- 
ber of tre~mem groups ~ each expe~ment. 

Rat mammary tumor experimen~ 

We were ab~ to ~udy the ~spon~s to hor- 
mon~ stimulation with E2, Prl, Prog and the 
effe~s of a TGF-~ ~gand antibody upon ho~ 
mone-stimu~ted tumor ce~ proli~ration mo~ 
comprehensively ~ the rat mammary tumors 
due to the a v ~ l a b i ~  of unlimi~d tumor tissue 
and the mo~ homogenous natu~ of the ce~ 
pop~ation. F-.z, Pd and Prog stim~ated colony 
number fisn~cantly to 18% 168 and 181% of 
con~ol, ~spectively (Fig. ~.  The degree of 
stimulation by the hormon~ was comparable 
with and not different ~om that produced by 
TGF-u (176%) (Fig. 2, P = ~0~.  The TGF-~ 
figand antibody sign~cantly ~ d  hor- 
mone-sfimul~ed ¢~ony growth by E2, Pfl and 
Prog. It produced maximal ~ b ~ o n  of E:-in- 
duced growth, by 83 ± ~8% (P < ~01) w~ch 
was not fignificanfly different from the 
94~± IA% inhibition of TGF-~-sfimulated 
growth (P = ~33, Fi~ 2). The growth stimu- 
~tion by Prl and Prog was ~ d  to a 
sig~ficant~ ~s~r e~ent (P < 0~1) by the anti- 
bod~ 2~4±&1% and 37.5±6~%, respect- 
~ely and was not significantly ~fferent between 
the 2 hormon~ (P = ~1~ Fig. ~.  Bas~ c~ony 
formation was not ~ r e d  when the TGF-~ 
antibody was added ~one ~ a  not show~. 
Addition of the iff~evant antibody ~d not 
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~ t  ~ o r  growth ~ d ~  a ~  ex~rimem~ 
~n&fions ~ m  not shown). The i n d i c t  e x ~  
~cnts  to as~ss the ~ o ~ c ~  TG~= a c f i ~  ~ 
tbe ~ r e n t  condifion~ mc~a ~ C M ,  ~ C M ,  
~ i ~ M  a ~  P ~ g - C ~  showed t ~ t  the TGF-~ 
antibody ~ t ~  the ~ m ~ o ~  action of 
~ C M ,  and Pro~CM to the s ~ e  cx~nt ~ 
i ~ d  the s t ~ a ~ n  by cxo~nous TGF-~ 
~ . 7 ,  8~2 and 95~%~ r e s ~ t i ~ y  ~ .  3~ 
Th~ ~ ~ t  e ~ n c e  of t ~  pre~n~ of 
s i ~ a n t  amo~ts  of TGF~ acti~ty ~ tbe~ 
con&fion~ mcd~ In co~ra~  tbe s f i m ~ o ~  
~ t ~ n  ~ P~CM was ~ d  by o~y 25%. 
~ s  ~ a ~ l o ~ u s  to a ~ o ~ y  that ~&ca~s 
there ~ l~s TGF-~ p r e ~  ~ P d ~ M  cornered 
~ ~ C M  and ~o~CM,  refl~t~g a r~uced 
~ o d ~ n  ~ TGF~ ~ the ce~ ~ respon~ to 
Pal. As ~ the prefious e x ~ f i m e ~  the TGF-~ 
a ~ y  had no ~ o n i ~ a n t ~ o ~ s t i c  ~tivity 
of Rs own a ~  the i~elevant antibody ~d  not 
aff~t colony ~ r m ~ o n  u ~ e r  a ~  e x ~ n ~  
~ o n .  

DISCUSSION 

There ~ substanfi~ e~dcnce that TGF-~ ~ 
secreted by human breast cancer ceHs and that 
E~ s~mulams TGF-~ secretion in hormone- 
respon~vc ceHs ~, 10, 21~ HoweveL the ~o- 
~ g ~  r~e of t~s sfimuhtory growth factor ~ 
bas~ and hormone-induced breast cancer ce~ 
proli~ration remains controve~ial. It has been 
suggcs~d that TGF-a has no ~gnificant rok in 
the proliferation of ~vcr~ horrnon~nsifive 
human breast cancer cell Hnes [1~, w~k  other 
stud,s have shown that TGF-g/EGF rela~d 
pcpddcs have an autocrinc mitog~c effect 
during the first ~ days of E~-stimulatcd growth 
of MCF-7 cel~ [6]. In the case of hormone 
indcpcndcnt breast cancer cell ~n~, the proH~D 
aden of MDA-231 ceHs does not seem to 
be influenced by EGF or the EGF receptor 
antibody whik the MDA-468 cells w~ch 
cxpre~ an excess of EGF receptor are inhibi~d 
by the Hgand and the antibody [4]. There ~ 
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as a l~rccnm~ of comrol. The ~ n t r ~  colony h u m o r  ranged from 16 ~ ~ m ~ i a n  81.5 and the over~l 
CV betw~n ~ i ~ t ~  nmgcd f ~ m  1 to 22% (mean 7%). (A) The effect of EGF-rvccptor antibody (*Ab) 
on colony h u m o r  *P < 0 . ~  compared ~ con~ol. (B) The eff~t of ~tradiol (Ea, 1 nM) and ~ + * A b  on 
colony num~r .  *P < 0 . ~  compared ~ control. The ~ s ~  above ~ s h a d ~  bar indicate s i g n ~ n t  
s~m~a6on by ~ and ~ e  as~fisk ~ d e  the cle~ bar ~umor N ~  ~ dvno~s si$nificant inhi~tion by 
"E~ + Ab"  ~ t ~  abscn~ ~ ~ ~m~af ion .  # P < ~05 dcnot~ signifi~m ~ b i t i o n  by t ~  *Ab of 

E ~ - ~ m ~ a t ~  ~ o w t ~  



Ro~ of TGF-u in hormon~induced breast cancer cell profiferafion 

con~derable variation in the expression of 
EGF-receptor by breast cancer cells with a 
varia~e growth response to EGF and EGF- 
receptor antibody (Tabk 1). The mechanisms 
respon~ble for this vafia~e mitogenic effect a~ 
not deafly unde~tood but do not seem to be 
due to differences in receptor affi~ty or struc- 
ture [3]. ~nce p~mary human tumon are com- 
posed of a heterogenous tumor cell pop~ation 
ha~ng hormon~responsive and hormon~ 
resi~ant celb, the secreted TGF-~ co~d exe~ a 
paracfine s~mulatory effect upon a~acent tu- 
mor cell populations in addit~n to an autoc~ne 
mitogen~ action upon the same cell or cell type. 
We felt h was important to ~udy p~mary 
tumors to daftly wh~her TGF-= has such a 
biolo~ca~ parac~ne/autocr~e r~e ~ the pro- 
fiferation of a mixed tumor ce~ population. 
The soft agar donogen~ culture is based on 
the ability of mafignant s~m cells from human 
tumors to profi~rate ~ ~ones to produce 
c o l o n i e s ~  14]. Studks with human breast 
tumors have shown that such colo~es have 
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~milar ~ o l o ~ c  charac te~i~  as ~e off,hal 
tumor [22]; and when inoculated into nude mice. 
~rm tumors th~ are ~so ~stolo~cally simi~r 
to the ofi~n~ tumor [23]. We th~e~R used 
t~s c~ture sys~m to ~udy the paracfine/ 
auWcfine i n t e m ~ n s  between maHgnant cell 
pop~ations from primary mammaw tumors. 

Our stud,s ~veal that TGF-~ ~ a major 
growth factor ~ the E2-stimulated tumor cell 
proH~rafion of expe~mental rat mammary 
cance~ Inhi~tion of E2-induced growth by 83% 
by the TGF-~ antibody ~ this serum free cul- 
tu~ system suggests th~ sec~fion of TGF~  by 
tbe~ cells ~ a m~or m e ~ o r  of E 2 action. 
Though P~ and Prog stim~ated tumor cell 
proli~ration to a simi~r degree as E2, the 
TGF-¢ antibody only inhibi~d 24 and 37% of 
t~s ~owt~ ~spectively, sugg~ting ~ TGF-~ 
does not have a major rok ~ me~afing the 
miWge~c act~n of the~ 2 hormoue~ Th~ ~ 
probab~ due to less production of TGF-~ by 
the ceils ~ the case of Prl as the ~ r e c t  
assessme~ of biolo~cal TGF-~ acti~ty ~ the 

Rat mammary tumo~ D ~ c t  experime~s 
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Prog + A ~  P < ~ 0 1 .  ~P ~ 1 3  between Pr] + Ab and P r o g + A b .  
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con~tioned med~ ~d demons=a~ k ~  acti~ty 
~ PrI-CM whik Prog-CM seemed to have 
significant amounts of TGF-a, similar to that 
found in E~-CM: 2~ 86 and 91% inhibition by 
TGF-~-antibody of PrI-CM, Prog-CM and E2- 
CM gimulafio~ respectivel~ Yet ~ the exper- 
iments wheR Prog plus the antibody are added 
~recOy to rat mammary tumor ceHs in culture, 
the TGF-~ antibody ~ocked the rnitogenic 
acti~ty of Prog by only 37%. This finding 
suggests that though Prog induces ~gnificant 
TGF-~ sec~tio~ this growth factor does not 
~em to be a major medhtor of Prog-induced 
tumor cell profi~rafio~ Therefor~ the mito- 
genic effec~ of Pfl and Prog a~  proba~y due 
to growth factor or factor other than TGF-~ 
or due to a d~ect action on essenti~ ceHu- 
hr/nuclear enzyme systemg Overall our dam 
suppo~ the concept that hormon~ may act 
through ~veral different mechanisms to induce 
tumor cell proliferation. 

The human tumor showed a mixed ~spon~ 
to the EGF-receptor antibody wh~h h not 

unexpected ~ven the heterogenous nature of the 
cell population in these tumors and the variable 
expresdon of EGF-receptor and the diverse 
biolo~c response of hormone-dependent and 
hormone-independent cells to the figan& The 
antibody had agoni~ and antagoni~ acti~ty in 
a mMority of human tumor~ The fact that a 
spedfic monoclonal antibody ag~n~ the EGF- 
receptor Mocked and inhibimd hormone-stimu- 
~ d  growth and basal growth in a totM of 7 of 
10 tumors, pro~des indire~ e~dence that a 
majority of human tumor secre~ a ~olo~cal~ 
active TGF-~/EGF related peptide which has 
an autocrine/paracrine mitogenic role in basM 
and hormone6timulated tumor cell p r o ~ v  
ation. Some caution, neve~heless, should be 
exerted in in~rpreting these results fince, due to 
the Hmited number of cells available, we were 
unable to include a group treated with an 
irre~vant antibody. 

We conclude that TGF-a ~ a fignificant 
mitogenic growth factor in both basM and 
E2-stimulated pro~feration in a majority of 
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primary human tumors. Such a ro~ for TGF-~ 
~ human b~ast cancer world conceptually 
suppo~ the cfin~fl observation that the EGF- 
receptor status fignificant~ influences patient 
prognosis and survival [9]. Similafl~ ~ ~ a 
m~or mediator of E~-sfimulated growth in ex- 
perimental rat mammary tumors, while Prl- and 
Prog-induced growth of these tumors is oily 
partially mediated by TGF-a and basil growth 
seems to depend on other growth factors or 
mecha~sms. 
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