
Th e recent paper by Meier-Abt and colleagues [1] on 

pregnancy protection of breast cancer development pro-

vides new insight into the mechanisms behind the 

protective eff ect. Th e decreased risk of breast cancer as a 

result of an early full-term pregnancy is a well-docu-

mented phenomenon in humans [2] and has been studied 

in multiple animal models [3]. Th e cellular and molecular 

changes resulting as a consequence of a full-term preg-

nancy are well documented in both animal models and 

humans [3-5]. Despite the abundant documentation of 

the eff ect of a full-term pregnancy over the past 40 years, 

the information has not been successfully translated to a 

clinical prevention paradigm.

Meier-Abt and colleagues [1] have taken a diff erent 

approach to the problem and focused on the eff ect of 

parity on the cell subpopulations of the mouse mammary 

gland. Th e results are in many ways supportive of current 

concepts of pregnancy protection but have added the 

important knowledge of how pregnancy aff ects specifi c 

mammary cell subpopulations. Th ey demonstrate quite 

convincingly that parity decreases the cell number of the 

hormone receptor-positive luminal cells (that is, luminal 

Sca1+) but not the basal stem/progenitor cells (CD24lo/

CD49hi). Importantly, microarray studies demonstrate 

that wnt4 expression from the luminal Sca1+ cells is 

markedly reduced as is the wnt signaling pathway in the 

basal population. Additionally, Notch signaling in the 

basal cells is increased. In all cell populations, including 

the basal cells, diff erentiation markers are increased by 

parity. One important conclusion from their results is 

that the wnt signaling pathway is disrupted, which results 

in the division potential of the basal cells being severely 

impaired and, consequently, a predicted decrease in 

tumorigenic potential. Additionally, the repopulation 

potential of the basal cells from parous mice was shown 

to be decreased compared to the same population from 

age-matched virgin mice in an in vivo limiting dilution 

assay. One important implication from these results is 

that targeting the wnt signaling pathway might be a 

feasible prevention approach in humans. Of course, it 

will be important to demonstrate directly that this 

pathway has a causative role in a model of pregnancy-

mediated protection.

Several important questions remain to be answered in 

our understanding of the cellular and molecular basis for 

parity-induced protection. First, the cell subpopulation 

that is the target for the initiation event that results in 

development of the cancer is not clear in any animal 

model and surely not in human. Th us, it is unknown if it 

is the basal stem cell or the alveolar progenitor cell that is 

the target for the oncogenic initiating event. Second, 

although the limiting dilution assay applied to subpopu-

lations of the mammary epithelial cells is a sensitive assay 

to detect repopulation potential of cells, the assay itself 

has limitations. Th e assay has little relevance to the 

normal physiology of the mammary gland with respect to 

either turnover of the mammary cells during the estrus 

cycle or during pregnancy. Th e dynamics of mammary 

cell function, both diff erentiation activity and cell 

division activity, is a refl ection of the cell-cell interactions. 
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Th ese include duct/alveoli cellular interactions as well as 

cell/microenvironment interactions [6]. Th e results of 

Meier-Abt and colleagues [1] illustrate this concept very 

nicely since decreases in cell number and specifi c gene 

expression are detected in the hormone receptor-positive 

cells and also the alteration of wnt signaling detected in 

the basal cells, which appears to be a consequence of the 

decreased wnt expression in the hormone receptor-

positive cells. Since there is a clear cell-cell interaction in 

this pathway, what would be the result if one tested the 

repopulation ability of combined selected cell popu la-

tions (that is, luminal (Sca1 positive) and basal cells)? It 

might reveal the repopulation frequency decrease from 1 

in 500 cells to 1 in 100 cells as seen in several earlier 

experiments [7,8]. Additionally, with reporter labeled 

cells, one would be able to determine the cell that 

repopulates the gland under more normal physiological 

conditions. Recently, it has been demonstrated by lineage 

tracing that both the luminal cell and the basal cell 

generate the cells in their respective layers [9]. Th is is in 

accordance with the observations of others that, in 

pregnancy, the cell that generates the large expansion in 

cell number is the alveolar (lobular) progenitor cell, not 

the basal stem cell [10].

Th e role of the basal stem cell in normal mammary cell 

function and development is not well understood, parti-

cu larly in the adult mammary gland. Although some 

studies suggest that pregnancy alters the stem cell popu-

lation [11], other studies do not support this idea [12,13]. 

Indeed, using the serial transplantation assay to measure 

repopulation potential and replication life span, experi-

ments have demonstrated there is no diff erence in these 

properties between stem cells taken from old multiparous 

and nulliparous mice [13]. A limiting dilution assay 

showed the same results as the serial transplantation 

assay [12,13]. Th e studies by Meier-Abt and colleagues 

[1] are important as they emphasize the critical inter-

actions of the cell subpopulations and indicate that these 

interactions are important for proper interpretation of 

normal and neoplastic development in the mammary gland.

It is clear that as we understand more about the inter-

actions of the diff erent cell compartments of the mammary 

gland and the importance of the microenvironment in 

both the normal physiology of the gland and the tumori-

genic process, we will have greater opportunities to target 

specifi c pathways. Th e results of Meier-Abt and colleagues 

[1] provide deeper understanding of the role of parity as 

well as identify new potential targets for prevention 

therapies.
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