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Interaction of 16 Epi-Estriol and Estradiol 178 on Uterine Growth.*t(22112)

Joseru T. VELARDOF AND SoMERs H. StUreis.§

Gynecology and Surgery Departments, Harvard Medical School, and Peter Bent Brigham Hospital,
Boston, Mass.

In a previous publication the authors re-
ported on estrogenic activity of 16 epi-estriol,
an estrogen recently extracted from urine of
pregnant women by Marrian and Bauld(1).
Our results showed conclusively that this
estrogen was slightly less active than estriol
(2). Since estriol was shown to have the abil-
ity to interfere with uterine growth-promoting
action of estradiol 178(3), it seemed of con-
siderable interest to determine the effects of
16 epi-estriol on estradiol 173-induced uterine
growth.

Therefore. the present study takes for its
central theme a series of experiments designed
to elucidate the effects of 16 epi-estriol on
uterine growth-promoting and vaginal corni-
fying ability of estradiol 178.

Procedures. Virgin, albino rats, approxi-
mately 100 days of age, were used. They
were started on treatment 7 days after bi-
lateral ovariectomy. The 16 epi-estriol was
dissolved in U.S.P. propylene glycol, and
estradiol 178 was dissolved in sesame oil
and/or propylene glycol. They were in-
jected subcutaneously, each of these com-
pounds at a separate site, daily for 3 days.
Vaginal smears were taken daily, and 72
hours after first injection necropsies were
performed. TUteri were removed quickly and
slit longitudinally on bibulous paper, thus re-
moving excess uterine luminal fluid. The
uteri were then weighed to nearest 0.2 mg on
a Roller-Smith torsion balance. After wet
weights were determined, the uteri were
placed in an oven at 110°C for dry weight
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determinations. A standard period of 24
hours at 110°C was used uniformly for dry-
ing each uterus. After this period the weight
of each uterus was determined on a Voland
Analytical Balance.

Results. These results clearly indicate that
5 ug of 16 epi-estriol are required to demon-
strably restrict in part the uterine growth
promoting action of 0.1 ug estradiol 178 on
both a wet and a dry weight basis. Smaller
doses of 16 epiestriol when given in combina-
tion with our standard dose of 0.1 pg estradiol
178 do not seem to appreciably modify the re-
sponse of the uterus to the more potent estro-
gen (Table I). On the other hand it seems
quite apparent that a marked reduction in
uterine growth is effected when 10 ug or more
of 16 epi-estriol are administered concurrently,
but at different injection sites, with the estra-
diol 178 (Table I). Actually, a maximal re-

TABLE I. Influence of 16 Epi-estriol on Uterine
Growth Promoting Effects of Estradiol 178 in
Ovariectomized Rats.

No. of Uterine Uterine
Treatment animals wetwt,mg dry wi, mg
Ovariectomized 25 115.5 + 3.3t 224 =% .7
controls, no
treatment
1ug E* 42 2273+ 6.1 423 *+1.8
1.0 ug 16 epi 21 214.2 + 6.5 39.5 +4.7
+ 1 ug E
2.0 ug 16 epi 7 203.7 £11.1 376 3.2
+ . 1ugk
5.0 ug 16 epi 7 1905 + 9.5 351 *2.6
+ d ug E
8.0 ug 16 epi 13 1914+ 7.3 350 =22
+ 1 ug E
10.0 ug 16 epi 6 1749+ 6.5 349 +1.0
+ Jd ug E
25.0 pg 16 epi 7 173.3 + 8.8 33.7 x2.1
+ .1 ug E ’
Reference econtrols: 16 epi alone
1.0 ug 8 150.0 = 8.6 261+ .8
5.0 ” 8 1427+ 6.8 258 =1.7
10,0 7 9 1714 + 8.7 285+ 1.6
25.0 7 9 1643+ 5.1 305 %11

* E — Estradiol 178; epi — epi-estriol.
t Avg =+ stand. error.
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striction of uterine growth is obtained on the

combined treatment of 0.1 pg estradiol 178
plus 10 ug 16 epi-estriol. Of particular signifi-
cance is the fact that a summation of the two
estrogens does not obtain, even though the
maximal growth potential of the uterus is at
least 50% more than that reported for 0.1 pg
estradiol 178(3).

This substance does not seem to alter the
vaginal cornifying effects of estradiol 178.
The vaginal smears of those animals on 0.1
pg estradiol 178 with and without 16 epi-
estriol seem to be relatively indistinguishable,
both showing a preponderance of cornified
epithelial cells with degenerative nuclei. Thus,
the restrictive action of 16 epi-estriol seems to
be mainly on the uterine growth-promoting
effects of estradiol 178.

These results quite clearly parallel those of
Hisaw, Velardo, and Goolsby(3), who re-
ported that estriol likewise inhibited estradiol
178 on the growth of the uterus. Further-
more, Huggins and Jensen(4) showed that 16
epi-estriol was quite efficacious in restricting
the effects of estrone on the uterus in hypo-
physectomized rats. Therefore, these results
seem wholly consonant with the thought that
the various estrogens and/or their metabolites
act in concert to produce the end organ result
(3). These experiments provide additional
data that give credence to the concept that
an endocrine response is accomplished through
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a precise ratio of the hormone and/or its
metabolites.
Summary. The adult, ovariectomized rat

-was used to ascertain the effects of a new

estrogen, 16 epi-estriol, on the activity of
estradiol 178. These results indicate that
when 3 daily doses of 5 to 25 ug of 16 epi-
estriol are subcutaneously injected into rats
receiving 0.1 pg estradiol 178 daily for the
3-day period, the response of the uterus to
estradiol is restricted. Normally, 3 daily doses
of 0.1 pg estradiol 178 increase the uterine
wet weight from the value of the ovariecto-
mized rat from approximately 116 mg to 227
mg. The simultaneous administration of 5,
10, or 25 pg of 16 epi-estriol in addition to
the estradiol treatment reduces the response
to 191 down to 173 mg. The inhibitory ac-
tion is likewise reflected in the dry weight
data. No apparent modification of the vaginal
cornifying action of estradiol could be induced
by 16 epi-estriol.
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Serodiagnosis of leptospirosis presently is
based on agglutination, agglutination-lysis
(AL), and complement-fixation procedures.
The agglutination test.employing killed lepto-
spirae has been found to parallel the AL test
in its type specificity(1). Gochenour(1)
found that complement-fixation tests em-
ploying sonically-disrupted leptospiral anti-
gens(2) showed a broader spectrum than AL
procedures. Various modifications of AL

procedure, such as that of Stoenner(3), may
alleviate some difficulties associated with AL
technic, in this case the hazard of working
with living leptospirae. However, several
serotypes of leptospirae known to be involved
in leptospirosis make it necessary to employ
several antigens in the above technics used as
screening tests, the choice of serotypes de-
pending on specificity of procedure and the
purpose of the investigation(4). The need



