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A difficult iIssue

A Effects of progestin on the breast is probably the
most controversiarea in the literature

A Because:
U no relevant animahodelfor the human breast

U Limitation of in vitro models:
A Type of cells used: breast cancer cell lines

A Absence of the environment: cresgk between epithelial cells
and stromal cell s, adipocyt es

Alnfluence of the liver, | SR,

U Limitationsof clinical trials



Data from RCT/cohort/case
control

AincreaseRR breast cancer by combined
replacement therapy (E2/CEE) immediately
(E3N,MWS)or after>5yeargWHI ..)

A RR ceased after discontinuation: promoter
effect (=oral contraceptives)



Data from clinical trials

A RR increased whether
U Pregnane: MPA WHI trial

U Norsteroid: NETA :caseontrol studies and
observational, cohort studies

A Whether continuous or sequential

A RR is lower with ERT



However the risknay be
different

according to the progestins



Northern Europe

A Predominant E2+NETA RR:2-4

USA
A Predominant CCE+MPA RR:1.31.5

France (E3N cohort)

A Predominant E2+P (25%)
A E2+SP RR:1.8



How to Interpret that?

A Different suceptibilityof the postmenopausal breast-

Aging modifies the stroma ability to control growth of epithelial cells,
regul ation of ER, PR, AR, GR, MReé ?

A Different breast impaaif progestin andP?

A Personal susceptibility of patients?



Non-selectivity of progestins
Progesterone:PR, AR(-), GR (in vitro), MR(-)

Normethyltestosterone derivatives:
PR, AR(+), ER, GR+

Pregnanes:PR, AR, £GR

Spironolactone, drosperinoneP R, MR(-),AR(-)



An example otonsequences of a
crosstalk between

dexamethazone

R

\ PR . progesterone

// Results: aldosterone and DXI

MR - decreased proliferation
\ Increased in p21 and
Induction in focal adhesion
aldosterone like progesterone

(Leo et al, Endocrinology,2004)



Breast effects of various
progestins



T47-D: genes PR dependent

Effects of synthetic progestin &P
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INn VIVO studies

A From the group of B.Von Schoultz

U Increase in proliferation of epithelial breast cells by
FNA using different HRT

U Increase in breast density
U No increase with Tibolone
U No study with progesterone

A Incrase proliferation in the TDLU under HRT :

U CEE 0.625mg/E2 2mg, +MPA,2%mg for 6.7y
continUOUS$Hofset et al, JCEM1999)

U Norsteroids+E2Hargreaves et al Bur J Cancer 1998)



Proliferation of normal breast tissue

Treatment Placebo P E2 E2+P
(n=8) (n=7) (n=9) (n=9)

P (ng/g tissue) 0.6+ 0.3 66 + 120 2.1+ 3.8 41.2 + 75.2

E2 (ng/g tissue) 05+ 04 0.5+ 0.7 91 + 232 35.5+ 69.6

Mitosis/1000 051+ 0.24]|0.17 + 0.19*10.83 + 0.42* | 0.52+ 0.42

PCNA 7.8+ 4.8 1.9+ 0.8 | 174+ 6.4*% 6.5 + 4.4*%

(% L1)

Chang et al Fertil. Steril. 1995
ldem by Foidart et al, Fertil Steril 1998
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E2 =50 nug transdermal
P =8 mgintravaginal D15-26(/2d)
or MPA= 5mg D15-26

Estrogen only Estrogen + progestogen
HRT phase

Conner et al. Climacteric 2001



Personal susceptibility?



Personal susceptibility

A Steroid receptorpolymorphisms:

U ER : polymorphisms associated with decrease and increase
the risk

U PR?

U AR-CAG long repeatless efficient AR
A Increase risk in breast cancer

A higher percent mammographic density (41.4%) than carriers of the
genotype (25.79%2 0.04) under CHRTLillie et al, CANCER RES 2004;64)

A Steroid metabolism polymorphisms



The cellular impact depends on

?

A Transconformation of the receptorligand dependent:
alter the transcriptional activity, the degradation

through the proteasome /
A Concentration of coactivators/corepressors
A Presence of other ligands (E2, F...)
A Activation of different intracellular pathways (PI13K,

MAPK)

A Epigenetics(methylation, histone deacetylases),
alternative splicing, RNA stabilisation or destab#isation
of their responsive genes

A Phenotype of the cell (normal or transformed)

N\

?



From oral administration to the
breast

A absorption/metabolisation through the gut and liver
U Variable concentration and hdife of the steroids
U Variable metabolites

A in the breast tissue:
U various enzymes : different metabolisation of steroids
U Various enzymes for the E2 metabolisatioffid3D)

A Different metabolites have different function



Phenotype of the cell

A Due to biological abnormality(ies)
U Promoter effect

A Ratio of ERs types and PR isoforms

A Metabolims of steroids



Abnormalities in the biology

A A p53 null expression transforms the
phenotype of breast cells BALB/c

miCaMedina et alCancer Res. 2003)

A In conditions of GPR30 down regulation,
MPA,P, R5020 increase proliferation(MCF7)

(Ahola et al,Endoc,2002.Hoshino et al,JBC,2001.Filardo et al,Mol Endoc 2002)

A Overexpression of cyclin D1 confers P resistance



Phenotype of the cell

A Due to biological abnormality(ies)
A Ratioof ERs types anBR isoforms

A Metabolims of steroids



RP: 2 Isoforms

(Horwitz1983,
Meyerl990b Mal | ey 1990, Kastner 1¢

1 164 456 546 642
RPB
BUS |
116 kD IF AF1|DBD hinge LBD AF2
AF3
C
\

81 kD
/ N C



Isoforms of PR Ratio=1
INn normal human breast cells

Disruption of expression in some cancers
(see our results in FCOG)

U Prognosis value of this disruption?

U Effects of progestins on PRA/B expression’



An exemple of disruption

BRCAL1/2



BRCA1/2: abnormal response of
PR to E2

In normal breast tissue of wom8mRCA1l/2
INncrease 1IN PRA/B rati®ote P et al Genes,chromosomes and cancer 2004 )
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( Bramley et al Br J Cancer 2006 94, 1021 ) Ma et al. Mol Endoc,2005



Phenotype of the cell

A Due to biological abnormality(ies)
A Ratio of ERs types and PR isoforms

A Metabolims of steroids



Reversible pathways Irreversible pathways
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In normal human BE cells treated by E2
(Gompel et al unpublished data)

Control or Estradiol Estradiol
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