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Estriol Production Rates and Breast Cancer*

J. HOWARD PRATTY anp CHRISTOPHER LONGCOPE}

Worcester Foundation for Experimental Biology, Shrewsbury, Massachusetts 01545 and the
Department of Medicine, Boston University, Boston, Massachusetts 02118

ABSTRACT. We have infused [6,7-"H]estrone or [6,7-
*Hlestradiol and [4-'*C]estriol into scven women who
had had breast cancer and into five normal postmeno-
pausal women. We measured the endogenous concen-
trations and the metabolic clearance rates of estrone,
estradiol, and estriol and calculated the blood produc-

>
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tion rates for these steroids in each group. There yyf®"
no significant differences between the respective e
urements for each group. Our data does not Suppon
the argument that physiological amounts of estrig] 0,
protective against breast cancer development in womag;ﬂmews, Measu
(J Clin Endocrinol Metab 46: 44, 1978) -

NHERENT to the suggested protective ac-

tion of estriol against breast cancer devel-
opment is the argument that it inhibits the
action of estradiol at the mammary cell level.
This argument is based, among other data,
on the differing effects on the uterus of estriol
and estradiol when administered acutely to
rats (1), the low incidence of dimethylbenzan-
thracine (DMBA)-induced tumors in rats
given estriol before DMBA administration as
compared with rats given DMBA alone (2),
and the lower ratios of estriol/estrone and
estradiol conjugates in the urine of women
with, as compared with the high ratios of
estriol/estrone and estradiol for women with-
out, breast cancer (3).

Were women to develop breast cancer be-
cause their levels of estriol were lower than
the estriol levels in women who did not de-
velop breast cancer, then it might be expected
that such a difference could be demonstrated
between two such groups of women. However,
we have looked for such a difference in two
studies on such groups of women and now
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wish to present data to show that the b
production rates of estriol in normal wond,
and in women who have had breast can%}lm
are not dissimilar. ”

Materials and Methods

All subjects were more than 2 years postm
pausal, were in good health, and were not
any medication. The mean * SE age of the no
subjects was 55 + 5 years and ranged from 4
60-years-old. The mean + SD age of the br
cancer group was 58 * 9 years and ranged
42- to 70-years-old. These women were at leas
years, and one was 25 years, postradical m
tomy and had had no evidence of recurrence.!
subjects gave their informed consent for the stud

For the studies 20 pCi [6,7-°H]estrone (SA
Ci/mmol) or 20 uCi [6,7-*H]estradiol (SA
Ci/mmol) and 2 pCi [4-"Clestriol (SA
mCi/mmol) were administered as a single puls4
8 ml of an 8% ethanol in isotonic sodium chlo3
solution. The same two steroids in 14 ml of @

Yo = fused
s By = estrac
" etlcd productios

for 3% h. A base-line blood sample was obta-
before the priming pulse injection and three bl
samples were obtained from the contralateral
during the last hour of the infusion. All sam
were centrifuged when obtained and the pla
was stored frozen until analyzed.

The concentrations of estrone and estradid
the base-line sample were measured as previos~.___
described (4). The estriol radioimmunoassay %4 * 3
carried out as described (5) using 5- to 10-mlple . 7
samples. The water blank values were consistes 1
less than 3 pg and the sensitivity of the assay™
3 pg/ml under these conditions. y

The plasma samples obtained during the!

—
Rl
Wy subjeg
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‘sions were analyzed for radioactivity as estrone,
estradiol, and estriol using non-radioactive estro-
:gens for recovery standards (6, 7). Solvent extrac-
tion, and phenolic partition were the initial purifi-
(cation steps and final purification was obtained
usmg multiple thin-layer chromatography and de-
‘rivative formation for estrone and estradiol (8) and
mulitiple thin-layer and Sephadex LH-20 chroma-
o tography for estriol (7). Recoveries through the
p. There w
pective meprocedures were monitored by calculating the
s not suppamount of non-radioactive estrogens present in the
s of estriol epyurified samples on the basis of UV adsorption at
ient in WOl o g nanometers. Measurements of radioactivity as
the free estrogens were done as previously de-
scribed (9).

the

at the bipata analysis.
rmal wo:

The metabolic clearance rates (MCR) were cal-
yreast car

culated (10)
MCR*=r"/ X*
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as Pp® = i°* X MCR®;, where i®* =
the endogenous estrogen e.

The blood production rates are calculated in
micrograms per day which will be a maximal figure
(11). However, variations that occur during the day
in the secretion of steroids, and thus their blood
production rates, seem to correlate directly with
each other (12) so conclusions based on production
rates calculated as micrograms per day would be
valid.

All comparisons were done using Student’s ¢ test

(13).

concentration of

Results

(All results are given as mean =* SE unless
indicated otherwise). We have shown previ-
ously (7, 9) that the infusions were carried
out long enough to achieve an isotopic steady
state.

The results for the women who had had
breast cancer are shown in Table 1, and for

yds where r = rate of infusion per day; X = concentra- .
¢ tion of radioactivity of infused precursor per liter the normal postmenopausal women 1n Table
::: ﬁgi ‘L of plasma; e = infused precursor; E; = estrone; E, 2. [The estrlo'l data for subjects 11-14 were
\ of the no— estradiol; E; = estradiol. reported previously (7)].
ed from The blood production rates, Pg®, were calculated In all categories the respective mean values
of the h—"f TABLE 1. Estrogen production rates in breast cancer women
d ranged ¥ Fstriol
were at le: Plasma strio
: - 2 R iol P
adical M& patient No. Cone. MCR b h(slf“/’ge [;“ I“‘b(;m/d(;‘: )1 n
recurrence {pg/ml) ( /c?a ) g/day tg/day
for the stuz. 1/day 1/day/m? ng/day i
sstrone (82 1 8 1,490 890 12 42 —_
radiol (S 2 5 1,960 1,250 10 — —
et 3 6 1,420 770 9 63 25
triol (SA™ 7 1,160 710 8 30 8
-single pi - 5 3 1,570 900 5 45 18
odium chi 6 3 1,780 1,150 5 — 14
n 14 mi ¢* 7 18 1,800 1,000 32 — —
P Mean 7 1,600 950 12 45 16
T 3
aconstan 7, 2 100 70 3 7 4
e was obte— — .
ind three ¥
ntralatera " TaBLE 2. Estrogen production in normal women”
)n('l A}];l sar. Estriol
ind the pi Plasma > sstradiol P
Patient No. Conc. MCR Estrone Py Estradiol Py
_ (pg/ml) Pu {ng/day) (ng/day)
ind estrad pe/m 1/d 1/day/m" (ug/day)
0 28 previ 3 2 ” i 0 7 11
: ,080 L1l ]
?“{BOE mlLssag, 12 7 1,900 1,110 13 25 17
0 1U-ml px 13 11 1,960 1,080 22 34 25
ere COMsist 14 3 1,630 960 5 — -
f the assa 15 7 2,240 1,500 15 56 20
Mean 6 1,960 1,150 12 38 18
luring the:— _SE+ 1 100 90 3 7 ~

“ Estriol data on subjects 11-14 reported previously (7).
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for the breast cancer group did not differ
significantly from the normal group with P >
0.1 for each mean except for the mean values
for MCR in 1/day where 0.1 > P > 0.05.

Discussion

One of the major reasons for postulating
that estriol exerted a protective influence
against the development of breast cancer was
the report that women with breast cancer
excreted less conjugates of estriol with respect
to the conjugates of estrone and estradiol com-
pared with the excretory pattern of women
without breast cancer (3). We have shown,
however, that the ratio of urinary estrogen
metabolites does not correlate with the ratio
of estrogen blood production rates (14). In the
present study, we were not able to demon-
strate that the women who had had breast
cancer were significantly different from the
normal women with respect to the plasma
level, MCR, or blood production rates of es-
triol. In addition, the production rates of es-
trone and estradiol were not significantly dif-
ferent. Thus, in both these groups the tissues
were exposed to similar levels of estrogens. It
should be noted that the number of women
in the groups studied was not large and there
was considerable variation of the production
rates within the groups. Thus, our data would
have detected differences between the groups
only if the differences were relatively large.

Our studies were done several years after
the breast cancer had been present, and we
have no knowledge of estrogen dynamics at
the time of development of the breast cancer
nor in the years preceding the cancer. It is
possible that differences between the groups
could have been present at those times, but
lacking extensive prospective studies these
data are not available. However, our data on
urinary ratios and blood production rates in
young women (14) suggest that such studies
might not reveal any such differences. In that
study, we were unable to find differences be-
tween estriol production rates of women with
low urinary estrogen ratios compared with
women with high urinary estrogen ratios.
Women in both groups ranged from 21-45
years of age.

PRATT AND LONGCOPE

JCE & Ma jir
Volagyy,,

Clark et al. (15) have reported that estri)
is an estradiol agonist when it is present con
tinuously; however, if estriol were to be pro
tective against breast cancer developmey
then it should be an estradiol antagong
When administered acutely in physiologiy
amounts, estriol is a partial estradiol antag.
nist (1, 15) but our data show that estrig;
present relatively constantly in normal pre
menopausal and postmenopausal women (5
7) as well as in women who have had breast
cancer, and thus should act as an agonist,

Thus, along with Clark’s in vitro data ( 15;
our present in vivo data do not support the
argument that estriol when present in phys:
ological amounts exerts a protective influen
against the development of breast cancer, ]t
is probable that the action of estriol in pr
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venting DMBA-induced tumors (2), is a phaxJ

macologic one similar to that described f
estradiol (16).
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