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ABSTRACT—The epidemiology of breast fluid secretion was
studied on the basis of nipple aspirates of breast fluid obtained
from 3,929 nonlactating women of various racial groups. The
results confirmed and extended earlier findings by our group:
Variation in the proportion of secretors was related to most
breast cancer risk factors, including age, race, age at menarche,
age at first pregnancy, age at menopause, clinically diagnosed
fibrocystic disease, menopausal estrogen use, and cerumen
phenotype. Secretory activity as measured by nipple aspiration
appeared to reflect hormonal and genetic effects on breast
epithelium.—JNCI| 1981; 67:277-284.

Investigations in our laboratory and by other re-
searchers have demonstrated that the adult nonlactating
female breast secretes and reabsorbs fluid within the
alveolar-ductal system (1-4). The ductal fluid, readily
sampled through the nipple with a simple aspiration
device, can provide a clinical index of the secretory
activity of the breast and an opportunity for cytologic
and biochemical studies of breast fluid components.

We report on the epidemiology of breast fluid
secretion on the basis of nipple aspirates obtained from
3,929 nonlactating women. We will describe the epi-
demiologic characteristics that distinguish women who
yield fluid (secretors) when the breast nipple is aspi-
rated from women who do not (nonsecretors).

In earlier, preliminary studies, we reported an asso-
ciation between the ability to aspirate breast fluid and
race, age, menopausal status, and genetic type of
cerumen (I). The highest proportion of breast fluid
secretors was observed among white women and the
lowest among Chinese women. In all ethnic groups,
the proportion of secretors declined after the menopause,
but the reduction was especially marked among Chinese
women in whom only a small proportion yielded fluid
after age 50. In contrast, over half the postmenopausal
white women gave fluid, suggesting that a persistent
hormonal stimulus in this group maintains breast
secretory activity into older age.

We identified an apocrine genetic factor associated
with breast secretion: Among Chinese (and white)
women, the proportion of secretors was higher for
women of the wet cerumen phenotype than for women
of the dry cerumen type. It is generally accepted that
whether one secretes dry- or wet-type cerumen is
genetically determined. The finding of secretory ac-
tivity in over half the postmenopausal Caucasian women
and in only a small proportion of Chinese women and
its association with cerumen type would suggest that
genetic influences on breast epithelial function under-
lie the differences in breast cancer rates for white and
Chinese women. We hypothesize that decreased secre-
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tory activity—perhaps indicative of lower metabolic
activity—minimizes the exposure of the breast epithe-
lium to exogenous and endogenous carcinogens and
cocarcinogens.

We now update our earlier findings based on a
larger sample of women across ethnic groups. We also
examine other variables of secretory status. It might be
expected, on the basis of the endocrine-dependent
nature of the breast, that variations in breast secretory
activity would be consistent with many epidemiologic
features found in women having risk factors for breast
cancer. Our results support the expectation and lend
further support to the hypothesis of an association
between breast secretory activity and breast cancer risk
and, in addition, of the role of an apocrine genetic
factor in breast secretion.

MATERIALS AND METHODS

The 3,929 women were drawn from: a) various
clinical departments of the University of California,
San Francisco, including surgery and obstetrics and
gynecology, as well as the private practices of univer-
sity-affiliated physicians (31.9%) (the women, many of
whom had breast concerns, were referred by physicians
or were self-referred); b) the Breast Screening Center of
Northern California at Merritt Hospital, Oakland,
Calif., one of 29 breast cancer screening demonstration
centers established throughout the country under the
joint auspices of the National Cancer Institute and the
American Cancer Society (the participants were self-
referred women 35 yr and older) (46.3%); ¢) other
community sources including volunteer participants in
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local health fairs, screening programs, and patient self-
help groups (21.8%).

Fibrocystic disease status was based on physical
examination by physicians and trained nurses employ-
ing standard criteria such as those described by Haagen-
sen (5), Leis (6), and Cutler (7). While some differences
would be expected among examiners, it is likely that
most would agree on the presence of gross fibrocystic
disease. Gross fibrocystic disease is common among
white American women, but specimens for biopsy are
drawn from only a small proportion of women with the
disease.

The age and racial distributions of the study popula-
tion are shown in table 1. All women completed a
questionnaire that included items relating to demo-
graphic, marital, reproductive, and other clinical char-
acteristics of potential relevance to benign or malignant
breast disease. All women received a clinical breast
examination by trained nurses and underwent nipple
aspiration for breast fluid. The technique previously
described was used (/). The nipple was carefully
cleansed with a detergent (Ceruminex) before the duct
fluid was aspirated. In our earlier study the aspiration
technique was performed under a rigidly standardized
method by withdrawing the plunger of the syringe to
the 10-mm’ mark (=300-mm Hg-negative pressure) for
15 seconds. For the results presented here, fluid was
collected by several individuals, usually nurses specially
trained in breast examination, who were instructed to
pull the syringe to at least 5-6 mm® (=~150-mm Hg-
negative pressure) for 10-15 seconds, this degree of
negative pressure being necessary to overcome the closed
nipple ducts in most women. If fluid did not appear at
the nipple surface within 10—15 seconds, the plunger
was withdrawn to the full 10-mm’® mark and held 10-15
seconds longer. During aspiration the women com-
pressed the breast with both hands to achieve gentle but
firm uniform pressure. Breast fluids were collected and
stored in capillary tubes for cytologic and biochemical
tests. Women were designated as “secretors” if a drop or
more of breast fluid, collectable by capillary tube,
appeared at the surface of one or both nipples following
application of the breast pump as described above.

Cerumen type was determined by otoscope employing
the criteria described previously (8).

RESULTS

Age, race, and income.—The distribution of the study
population (n=13,929) by age, race, and percentage of
women in each racial group who yielded breast fluid is
shown in table 1. We will confine our remarks mostly to
white, black, and Chinese women, the 3 ethnic groups
for whom we had adequate numbers across age groups
and who are of particular interest owing to their
markedly differing breast cancer rates in their respective
general populations.

Text-figure 1 shows the pattern of breast secretion by
age (data from table 1) for white, black, Chinese, and
Japanese women. In all racial groups, there was a clear
upward trend in the proportion of secretors through
ages 40-49 followed by a steady decline. For most age
groups, the highest proportion of secretors was among
white women followed closely by black women; at every
age, the proportion of secretors was lowest among
Chinese women. For Japanese, our data were confined
to women aged 30 and older and in that age range
paralleled the data for Chinese. At the peak of secretory
activity, between 40 and 49 years, white and black
women had nearly identical proportions of secretors,
70.9 and 72.8%, respectively, compared to 42.6% for
Chinese and 24.1% for Japanese women. Among Japa-
nese women, the peak activity was in the 30- to 39-year
group but the numbers were small. The differential
continued to hold through age 70 and older, when
approximately 30% of white and black women yielded
fluid compared to 5% of Chinese. Across race- and age-
specific groups, educational level (elementary school,
high school, and college educated) was not related to
secretor status. However, family income was directly
associated with secretor status. This relationship is
shown in text-figure 2 for white women under and over
age 50. A progressive and significantly higher propor-
tion of secretors was associated with increasing family
income,

Menstrual history.—We examined age at menarche,

TABLE l.—Dustribution of study population and proportion of breast fluid secretors by age and race

White Black Chinese Japanese Latin American Filipino
Age, yr Percent Percent Percent Percent Percent Percent
tljtgl/" secre- tlft a:la secre- tI:tgl/ a secr%- tot a:la secre- g&{a secre- gj&{a secr%-

tors tors tors tors tors tors

<20 9/32 28.1 2/13 15.4 1/1 — 0 — 1/1 — 1/1 —
20-29 208/424 49.1 25/62 403 11/48 229 5/5 - 7/13 53.8 2/10 20.0
30-39 428/607 70.5 55/102 53.9 29/78 37.2 7/14 50.0 32/45 71.1 10/17 58.8
4049 580/819 70.9 83/114 72.8 40/94 42.6 7/29 24.1 35/56 62.5 8/18 44.4
50-59 361/628 57.6 50/98 51.0 7/47 14.9 7/31 22.6 18/30 60.0 3/8 —
60-69 119/272 43.8 15/42 35.7 6/41 14.6 17 — 2/7 — 1/1 —_
=70 19/65 29.2 8/24 33.3 1/20 5.0 1/1 — 1/2 - 2/2 —
Total 1,724/2,847 60.5  238/455 58.7 95/329 28.5 28/87 32.2 96/154 61.6 27/567 474

a No of secretors/total No. of women studied.

=proportion of secretors was not calculated when total No. of women in any cell was <10.
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stage in menstrual cycle, and menopause in relation to
secretor status. Among white and Chinese women,
menarche before age 15 is associated with a higher
proportion of secretors compared to menarche at age 15
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or older. These findings (table 2) were statistically
significant for white women between 20 and 49 years of
age (P<0.025), but not for Chinese women. We found
no relationship between age at first menstruation and
secretor status in black women.

Among premenopausal women we found no dis-
cernible differences in the proportion of secretors by
stage in menstrual cycle defined in terms of weeks since
last menstrual period.

We examined the effect of menopausal status on
breast secretion in white women between 40 and 54
years. In each of the three 5-year age groups, premeno-
pausal women were more likely secretors than were
women who had already experienced natural or surgical
menopause. No statistically significant differences in
the proportion of secretors were found between women
having natural or surgical menopause. The differences
between premenopausal and postmenopausal women
were statistically significant for the 3 combined groups
(table 3).

Reproductive history.— Several characteristics of preg-
nancy history were examined in relation to secretor
status (i.e., nulliparity, age at first pregnancy, age at last
pregnancy, number of children born, and lactation). In
contrast to our earlier report, on the basis of a much
larger study population, we now find a significantly
higher proportion of secretors among parous than
among nonparous women. This effect was confined to
white and black women in the age group 20-49 (table
4). Although the proportion of secretors among non-
parous Chinese women aged 20-49 was also lower than
that among parous ones, the difference was slight and
statistically not significant. Among white women aged
50-59, parous and nonparous groups contained similar
proportions of secretors, but among women 60 years or
older, the proportion of secretors among parous women
was lower than _that among nonparous women (text-fig.
3). These findings for white women may be related to
estrogen use, which we will discuss below. Among
parous and nonparous black women aged 50 or older,
we found no consistent differences in secretor status.

Among parous women aged 40-49 whose first preg-
nancy occurred before age 20, the secretors comprised
72.9%, whereas among those whose first pregnancy
occurred at age 30 or later, the secretors comprised
86.5%. This finding was reversed in women aged 50-59
in whom first pregnancy before age 20 is associated
with a higher frequency of secretors than in women

TABLE 2.—Secretors by age at menarche in whites and Chinese,

20-49 yr old
White Chinese
Age gt P t P t
menarche, ercen ercen
yr tl:)It(;I/a secre- St:'l/a secre-
tors tors
<13 545/808 67.5 22/45 48.9
13-14 526/797 66.0 24/73 329
=15 79/140 56.4 29/92 315

% No. of secretors/total No. of women studied.
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TABLE 3.—Secretors among white women 40-54 yr old by menopausal status

Age group, yr

40-44 45-49 50-54 Combined 40-54
Me;&‘;ﬁgsal No,/ Percent No./ Percent No,/ Percent No/ Percent
¢ ota.l" secre- total® secre- total® secre- ¢ ota.l" secre-

tors tors tors tors

(a) Menstruating 256/339 75.5 151/205 73.5 40/70 68.6 455/614 74.1

(b) Natural 4/10 40.0 40/63 63.5 107/172 62.2 151/245 61.6
menopause

(¢) Surgical 37/62 59.7 81/122 66.4 86/141 61.0 204/325 62.7
menopause

(a) vs. (b) P<0.01 PNS*® PNS® (@) vs. (b) P<0.001

(a) vs. (¢) P<0.01

(a) vs. (¢) P<0.001

“ No. of secretors/total No. of women studied.
* NS=not significant.

whose first pregnancy occurred after age 30 (i.e., 66.7%
vs. 44.0%, respectively). These differences, shown in
text-figure 4, were statistically significant. No marked
differences were apparent among women under 40
years nor in those 60 years and older. However, the
variables, age at last pregnancy and number of children
born, showed no consistent relation to secretor status.

Among parous women two variables concerning
breast-feeding were examined in relation to secretor
status: Women who had ever breast-fed their children
were compared with those who had never done so and
the influence of duration of lactation was studied.
Among parous white women aged 20-49, a higher
proportion of secretors was found for women who had
breast-fed (72.6% of 738) compared to those who had
never done so (656% of 664). Similar relative differences
were observed for black and Chinese women, but these
findings were not statistically significant. But the
difference was statistically significant for white women
only. Among women over 50 years, no such trend was
apparent. When the number of months nursed was
examined in relation to secretor status, there appeared
to be no consistent differences among women who had
nursed less than 3 months, 3-12 months, or a year and
longer across the 3 racial groups. No relationship was
found between secretor status and either age at first
birth or breast-feeding, except for postmenopausal

TABLE 4.—Secretors 20—49 yr old by age, race, and parity status

White Black Chinese
Parity
e Nog Feremt wos Terent wo, P
total tors total tors total tors
Nulli- 250/470 53.2 18/55 32.7 10/29 4.5
parous
Parous 853/1,199 71.1 136/209 65.1 67/171 39.2
P<0.001 P<0.001 N§?

“ No. of secretors/total No. of women studied.
Not significant.
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women who had their first pregnancy after age 30
(table 5).

Replacement estrogen use.—The relationship be-
tween breast secretion, age, and use of replacement
estrogens among white women is shown in table 6.
Compared to nonusers, white women between 40 and
49 years who took estrogens had a statistically signifi-
cant lower frequency of secretors (69.3% vs. 76.9%,
respectively). In contrast, postmenopausal women aged
60 and older who took estrogens had a statistically
significant higher frequency of secretors than had
nonusers (41.4% vs. 23.7%, respectively), which suggests
that postmenopausal estrogen use maintains breast
secretory activity at a higher level. The relationship
between use of menopausal estrogen replacement and
breast fluid secretion was compared in women who
had a nawral and in women who had undergone
surgical menopause. In both groups, a higher rate of
secretors was found among women taking estrogens
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TEXT-FIGURE 3.—Breast fluid secretors by age according to parity
status.
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90 — TABLE 6.—Secretors by estrogen use and age among white women
0 Age, yr, of women studied
QQ: 80 4049 50-59 >60
l: ESt{:;)eQ'GH No,/ Percent Percent Percent
& fotal?  SECTE-  yiole  SeCre- L la  secre-
S 70 tors tors tors
(’lu) User 260/375 69.8 275/477 57.7 99/239 41.1
Nonuser 273/356 76.9 63/106 59.4 14/59 23.7
N
S 6o P<0.05 Ns* P<0.05-0.02
t :go. of se}:retzors/total No. of women studied.
t significant.
% 50 ¢
X
&
Q 4ok regular or frequent use of tranquilizers had a slightl
! 1 ghtly
3 higher proportion of secretors than had nonusers
(premenopausal: 66.4 vs. 64.7%; postmenopausal: 58.1
30 | | I l J vs. 49.5%), but the differences were not statistically
20-29 30-39 40-49 50-59 60+ significant. The number of Chinese and Japanese
AGE women of all ages reporting tranquilizer use was too

TEXT-FIGURE 4.—Breast fluid secretors by age according to age at
first pregnancy (>30 yr of age vs. <20 yr of age).

compared to nonusers. However, possibly because of
the low numbers in the sample, the differences were
not statistically significant.

Estrogen use among parous and nonparous women
showed similar frequencies. Present users had a lower
proportion of secretors premenopausally and a higher
proportion postmenopausally, but the differences were
not statistically significant. We had no data on dura-
tion of estrogen use.

Family history of breast cancer; oral contraceptive
and tranquilizer use; smoking and acne.—We compared
women who had a history of breast cancer in the
immediate family, on the maternal or paternal side,
with women who had no such history and found no
differences in the proportion of secretors in either
group.

Three groups of women, those who had never used
oral contraceptives, those who currently use them, and
those who had used them in the past, showed no
differences in their secretor status. White women aged
50 and older and black women of all ages who reported

small for analysis.

Finally, we compared separately past and present
smokers with women who had never smoked, with
women who had a history of acne, and with those who
had not. We discerned no pattern of differences in
secretory activity among these groups.

Fibrocystic disease.—We compared secretor status of
women who had clinically palpable fibrocystic disease
with that of women judged not to have clinically
palpable fibrocystic disease. White women of every age
group had a higher proportion of secretors among
those found to have fibrocystic disease (table 7). Among
white women aged 20-49, the proportion of secretors in
the fibrocystic group was 73.7%; in those reported not
to have the disease, it was 63.2% (P<0.001); in women
50 years and older, the proportions were 58.9 and 50.1%
(P<0.05), respectively. The few black women with
fibrocystic findings in most age groups prevented age-
specific comparisons, except in the 30-59 age range
where 80.0% of black women with fibrocystic findings
secreted fluid compared to 55.6% who had no such
findings (P<<0.001). Among Chinese women, fibrocystic
disease is rare; but it is of interest that 6 of the 10
women (in the 80-59 age range clinically judged to
have fibrocystic disease) were secretors and that of 209

TABLE 5.—Proportidn of secretors by age at first pregnancy and nursing
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Women 2049 yr old Women >50 yr old
Af‘i;fs:'t Never nursed Ever nursed Never nursed Ever nursed
pregnancy, Percent Percent Percent Percent
yr g&{a secre- g&{a secre- g&{a secre- g&{a secre-

tors tors tors tors
<20 66/95 69.5 64/83 77.1 15/27 55.6 44/81 54.3
21-30 180/272 66.2 317/433 73.3 121/226 53.5b 200/389 51.4
>30 23/26 88.5 23/30 76.6 11/39 28.2 26/50 52.0

? No. of secretors/total No. of women studied.
b Significantly different from >30 ever nursed; P<0.01.

JNCI, VOL. 67, NO. 2, AUGUST 1981
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TABLE 7.—Proportion of secretors by age, race, and presence or absence of clinically palpable fibrocystic disease’

White Black Chinese
Age Present Absent Present Absent Present Absent
yr Percent Percent Percent - Percent Percent Percent
g&{b secre- tz‘;'l/b secre- gt‘;{b secre- gt:{b secre- tota:l/b secre- txlzlt(:{l/ b secre-
tors tors tors tors tors tors
2029 41/61 67.2 167/363 46.0
30-39 120/154 77.9 308/4563 68.0 11/12 91.7 44/90 48.9 2/4 27/74 36.5
4049 172/237 72.6 409/582 70.3 22/28 78.6 61/86 70.9 4/6 60.0 36/89 404
50-59 84/134 62.7 278/494 56.3 11/15 733 39/83 47.0 0/1 7/46 15.2
60-69 23/47 489 96/226 42.7
=70 6/11 54.5 18/54 241

“ Difference between women with and without clinically palpable fibrocystic disease is statistically significant at P<0.05 for white
women age 2049 yr old and =50 yr old, black women 30-59 yr old, and Chinese women 30-59 yr old.

No. of secretors/total No. of women studied.

women found not to have the disease 70 (38.5%)
(P<0.10) were secretors.

Cerumen type.—We identified 1,781 white, 191 black,
300 Chinese, and 74 Japanese women 20 years and
older by cerumen (wet or dry earwax) phenotype. Wet
cerumen was found in 92.4% of white women, 96.9% of
black women, 46.0% of Chinese women, and 17.5% of
Japanese women. We examined differences in breast
secretion patterns in white, Chinese, and Japanese
women. The number of black women of the dry
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TEXT-FIGURE 5.—Breast fluid secretors by age and cerumen type in
white and Asian women.
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cerumen phenotype was too small for analysis. Of
1,781 white women, 136 (7.6%) had dry cerumen, which
yielded an estimated dry gene frequency (q) of 0.276.
As expected, women of the wét phenotype were more
likely to secrete fluid than were women of the dry
phenotype (text-fig. 5). But the finding was statistically
significant only in women under 50 years. The associa-
tion of cerumen phenotype and secretor status that we
previously reported for Chinese and Japanese was
replicated here for white women. The relative racial
differences in the proportion of secretors within groups
of the wet and dry cerumen phenotype were main-
tained.

Given these findings, we wanted to know whether
the amount of secreted fluid would be greater from
women of the wet than from women of the dry
cerumen phenotype. Unfortunately, the quantity of
fluid obtained was not routinely recorded for all
secretors. However, all fluid samples were initially
submitted for cytologic preparation and examination;
where more than one capillary tube of fluid had been
collected per woman, the excess fluid was forwarded to
our biochemical laboratory and quantified in micro-
liters. We therefore had a crude measure of the magni-
tude of fluid for that subset of women who secreted in
excess of one capillary tube, and we examined these
data for white women. We grouped excess fluid speci-
mens into <28 and =28 ul because 28 ul was the
average quantity that we collected per capillary tube.
As expected, the proportion of women in the >28-ul
category was greater among women of the wet (23.2%)
than among women of the dry (9.2%) (P<0.05) ceru-
men phenotype (table 8).

TABLE 8.—White women who secreted excess fluid (>28 ul)
by cerumen type®

Cerumen type Secretors of quantity of fluid >28 xl

Wet 197/849: (23.2%)
Dry 5/54% (9.2%)
* P<0.05.

No. of secretors of >28 ul/total No. of women studied.
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DISCUSSION

In our earlier study of a preliminary smaller sample
of women, we found breast secretory activity to be
related to a few recognized risk factors for breast
cancer. In the present study, employing a large sample,
the earlier results are generally confirmed, though the
absolute proportion of secretors in relation to each of
the variables has been altered. We have also investigated
a number of previously unexamined factors that appear
to be associated with breast secretory activity. In
general, secretion appears to reflect ovarian activity and
is altered in relation to reproductive history. We have
found a striking direct relationship between breast
secretory activity and family income, which we hy-
pothesize results from improved nutrition and possibly
extensive use of estrogens among the more affluent
women. We are hard pressed to explain the discrepancy
between education and income in secretor status. Pos-
sibly, in this geographic area and population group,
educational level and income status are not related.
A dissociation between education and income was
recently reported for breast cancer in black women by
Devesa and Diamond (9).

Among white women, breast cancer risk increases
with age, but the rate of increase slows after age 50
(10). We observed a gradual increase with age in the
frequency of secretors in all racial groups followed by a
gradual decrease after the menopause. Although the
decrease corresponds to cessation of ovarian function,
between 30 and 40% of white women were secretors at
age 60 and older—a finding that we attribute in part
to therapeutic estrogen use and in part to probable
endogenous extraglandular estrogen production. In
confirmation of our earlier findings, Chinese and
Japanese women are characterized by significantly
lower frequencies of secretors than are white and black
women in the same age groups.

In another study Buehring (3) found no significant
differences in frequency of secretors between Asian,
white, and black women. However, her Asian group
consisted of only 65 women for whom age distribution
and cerumen type are not given. We have shown a
strong association of both these characteristics with
variations in the frequency of secretors.

The age-related changes in secretory activity that we
report appear to parallel the biologic involution of the
ovary and decline in estrogen and progesterone produc-
tion associated with the menopause. Breast develop-
ment in adolescence, its maintenance in adult life, and
involution in the postmenopausal period are depen-
dent primarily on the ovarian hormones estrogen and
progesterone and on prolactin (/7). The ovarian hor-
mones are known to be required for alveolar-ductal
growth and alveolar secretion, but the role of prolactin
in the nonlactating breast is not yet understood.
Women with early menarche and late menopause have
been shown to have increased risk of breast cancer,
possibly related to the increased number of menstrual
cycles and resulting longer exposure of the breast
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epithelia to estrogen and other hormones. In contrast,
women with late menarche and early menopause have
a decreased risk (12). Our findings on secretions are
consistent with these risk factors. They show a higher
frequency of secretors among women with early men-
arche compared to women with late menarche and that
the frequency of secretors among women between 40
and 54 years is higher in those who are still menstru-
ating than in those who have experienced natural or
surgical menopause.

Parous women have been shown to have a lower risk
of breast cancer than nonparous ones (I3, 74). In our
study a significantly increased proportion of secretors
was found among parous women than among non-
parous women. These findings are similar to those of
Buehring (3). Our age-specific secretory frequencies
point to striking differences between parous and non-
parous white (and black) women that are associated
with advancing age and that we believe to be of
physiologic and clinical relevance. A higher proportion
of parous than of nonparous women between 20 and
49 years are secretors; but after age 50 the greater
proportion of secretors is among nonparous women,
until at =70 years when approximately 45% of non-
parous women are secretors in contrast to 25% of the
parous ones. This difference between parous and non-
parous women is not seen among Chinese, possibly
because of the overall marked decrease in secretion after
menopause and the negative association of secretion
with dry cerumen.

Age at first pregnancy is believed to be of signifi-
cance in determining breast cancer risk, with a higher
risk among women whose first pregnancy occurs after
age 30 (15). We, however, found an association between
the frequency of secretors and age at first pregnancy in
which the proportion of secretors among postmeno-
pausal women was significantly lower among those
who had a late first pregnancy. We cannot offer an
adequate physiological explanation for this finding; we
can only speculate on some underlying processes.
Possibly, early primiparas used more estrogen replace-
ment therapy after menopause. These questions are
under investigation.

The source of the presumed estrogenic stimulus for
continuing postmenopausal breast fluid secretion is
unknown. The smaller proportion of secretors among
women with natural or surgical menopause would
indicate that premenopausal secretory activity is related
to ovarian activity. The secretory activity in many
postmenopausal women may be due to estrogen stimu-
lation from endogenous extraglandular sources, use of
exogenous estrogen, or, possibly, an age-related altered
sensitivity of breast epithelium to estrogen. Our data
suggest that estrogen therapy is associated with a
higher proportion of secretors among postmenopausal
women than among women not using exogenous
estrogens.

In contrast to the report by Buehring (3), we found
that the use of oral contraceptives is not associated
with a reduction in the proportion of secretors, possibly
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because Buehring did not make age-specific compari-
sons of users and nonusers and so could not take into
account the relationship of age to the frequency of
secretors. We found no statistically significant differ-
ences in the frequency of secretors and the use of
tranquilizers, although the slightly higher proportion
of secretors among postmenopausal users suggests a
stimulative effect of these drugs. A much larger sample
of women using tranquilizers would be needed to
definitively test this relationship.

Fibrocystic breast disease has been reported to be
associated with an increase in breast cancer risk (16,
17). Our studies show significantly higher proportions
of secretors in all age groups among women who have
a clinically palpable fibrocystic disease compared to
women who have clinically normal breasts. It is
reasonable to interpret these findings as being related
to the reported altered estrogen (I8) and progesterone
levels (19) associated with fibrocystic disease.

Previously, we reported that the frequency of secre-
tors was significantly higher among premenopausal
Chinese women of the genetically dominant wet-
cerumen phenotype than among those of the dry-
cerumen type recessive gene (I). The present study
provides ample confirmation of these findings in a
larger sample of Chinese women and is supported by
similar observations in premenopausal white women.
The results demonstrate that the quantity of secretion
obtained is associated with cerumen type. A similar
relationship between cerumen type and amount of
axillary apocrine sweat was reported by Yamashita
(20). The evidence supports our earlier hypothesis that
genes determining cerumen type and axillary apocrine
secretion may also influence breast secretory activity
).

These investigations indicate that secretory activity
of the breast epithelium, as determined by nipple
aspiration, is consistent with many reported risk factors
for breast cancer. The finding is not unexpected because
many presently known risk factors are associated with
ovarian and reproductive characteristics of women and
because the secretory activity of the breast as indicated
by clinical nipple aspiration appears to be a measure of
the hormonal effect on the breast. The results lend
additional support to our working hypothesis of the
pathogenesis of breast cancer, which suggests that the
endocrine-dependent secretory activity of the nonlac-
tating breast epithelium can provide a physiologic
mechanism whereby initiating mutagens and cocarcino-
genic factors can reach the epithelia (21-24). In genetic-
ally and metabolically predisposed women, the process
may lead to the initiation and promotion of mutant
epithelial cells and eventually to the emergence of
atypical malignant cells.
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