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Remembrance: Gregory Pincus—Catalyst for 
Early Receptor Studies
By Elwood V. Jensen, Ph.D., D.Sc. (Hon), M.D. (Hon)*

Gregory Goodwin Pincus, Ph.D., is known for the oral 
contraceptive and for founding the Worcester Foun-
dation for Experimental Biology and the Laurentian 

Hormone Conference. Less widely appreciated is how he 
promoted the concept of receptor-mediated steroid hor-
mone action. 

In the mid 1950s, Herbert Jacobson 
and I noticed that the immature rat 
uterus grew remarkably following estro-
genic hormone in nanogram amounts. 
The widely accepted explanation was 
that the 17-hydroxyl group of estradiol, 
which can undergo reversible oxida-
tion with either nicotinamide adenine 
dinucleotide (NAD) or NAD phosphate, 
shuttled hydrogen between these coen-
zymes, increasing NADPH—an enzymat-
ic “trans-hydrogenation” mechanism. 

Because estrogens are active in such 
small doses, meaningful information re-
quired hormone labeled with radioactiv-
ity far exceeding that in the 14C-steroids 
then available. We thus set out in 
1956 to prepare 6,7-3H-estradiol with high specific activ-
ity. Colleagues at the Argonne National Laboratory made 
their facilities available and there we synthesized our “hot” 
estradiol and learned to purify and store it with minimal 
decomposition. We could detect a trillionth of a gram. 

To convert tritium to a conveniently counted form, 
we found that Weldon Brown’s procedure of combustion 
with cupric oxide worked well in dried tissues. Tricarb, 
an automated liquid scintillation counter, enabled us to 
reliably determine the fate of 3H-estradiol.

By late 1957, we knew that target tissues of the 
immature rat—uterus, vagina, and anterior pituitary—
contained unrecognized components that took up and 
retained estradiol against a marked blood concentration 
gradient, but our report at the 1958 International Con-
gress of Biochemistry in Vienna met with little interest. 
Gregory Pincus learned of our experiments and invited 
us to describe them at a Vermont conference. By then we 
had more data and Glascock and Hoekstra in England had 
reported similar concentration of hexestrol in goats and 
sheep. Many still doubted any role of hormones without 
an identified enzymatic activity for the binding substance.

Unperturbed, Dr. Pincus invited us to report our findings 
at the 1961 Laurentian Hormone Conference. By then, we 
had synthesized 17α-3H-estradiol and showed that uterine 
estradiol in rats given a mixture of the 6,7- and 17-3H-hor-
mones had the same ratio of components as that adminis-

tered. Estradiol clearly did not undergo 
oxidation-reduction or other metabolic 
transformation.

We also reported that the estrogen 
antagonist, MER-25, prevented estradiol 
uptake. Using varying doses of nafoxi-
dine, we demonstrated a correlation 
between reduced steroid binding and 
uterine growth inhibition. These find-
ings and our observation that blocking 
uterine growth response with puromy-
cin or actinomycin-D did not prevent 
hormone binding showed that the bind-
ing substances are receptors and their 
interaction with the steroid is an early, 
necessary step in hormone action.

In 1965, Dr. Pincus invited us to a 
Tokyo conference and we launched the 

word “receptor” in our title, “Estrogen receptors in target 
tissues.” Even so, as late as 1973, an eminent elderly 
pharmacologist shook his finger under my nose and said, 
“How dare you speak of receptors when they aren’t even in 
a membrane?”

A few years later, using ultracentrifugation, we dis-
tinguished two forms of the steroid-binding component 
and showed that the steroid converts the native recep-
tor protein to an activated form that can associate with 
target cell nuclei to enhance RNA synthesis. Little doubt 
remained that this protein mediates steroid hormone ac-
tion and is a true receptor.

Dr. Pincus died in 1967, just as hormone-receptor in-
teractions were being identified for all classes of steroids. 
He would no doubt have enjoyed this verification of the 
importance of hormone binding. For us involved in those 
primitive stages, his support of a concept alien to the 
thinking at that time will always be fondly remembered.

*  Dr. Jensen is Distinguished University Professor at the University of 
Cincinnati College of Medicine. He won the 2004 Albert Lasker Award 
for Basic Medical Research. His original article on Gregory Pincus ran in 
Endocrinology in October, 1992.
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