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teroid nomenclature has the difficult task of bridging
Sthe gap between the approved but arcane systematic
nomenclature (1) and the generic names needed to provide
the clear functional descriptions as essential shorthand for
scientific discourse. The gap between the strictly correct
and the necessarily practical creates the possibility of mis-
leading terminology. When this gap grows sufficiently
large, it can become a chasm of misunderstanding, and
cleaning up becomes a thankless task over which lingers a
disagreeable whiff of pedantry. Ultimately, however, lucid
scientific thinking requires accurate terminology. For es-
trogens, endocrinology gained a valuable service by an
editorial (2), hopefully to be cited more among trainees
than in bibliometric indices. Now the spotlight turns to an
analogous task for androgens; notably, the meaningless
term “anabolic steroid” when used alone or in the oxy-
moron “androgenic-anabolic steroid.”

An androgen is classically defined as a substance capa-
ble of developing and maintaining masculine reproductive
characteristics and contributing to the anabolic status of
somatic tissues (3). This physiological definition is com-
plemented by a biochemical definition that an androgen is
a chemical that binds to and activates the androgen re-
ceptor (AR) (4). Following its characterization as the
mammalian male sex hormone in the mid-1930s, testos-
terone was quickly evaluated in numerous clinical and
experimental applications before the hiatus of the war.
The early postwar decades, the golden age of steroid phar-
macology, saw the pharmaceutical industry successfully
commercialize synthetic estrogens, progestins, and gluco-
corticoids in an epoch that witnessed the development of
the oral contraceptives and synthetic glucocorticoids that
remain among the most widely used medicines.

These monumental achievements encouraged industry
research in a parallel quest for wide application of syn-
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thetic androgens. The goal was to identify an anabolic
steroid, an androgen without virilising properties, making
it suitable for use in women and children, not just men.
Unlike the other challenges, this systematic search was
abandoned by the 1970s, having failed comprehensively
(5). The reasons for the failure are now understood to
include both flaws in the whole animal androgen (Hersh-
berger) bioassay guiding the search as well as the singu-
larity of the AR, which directs essentially similar receptor-
mediated effects in reproductive tissue and muscle. The
original prewar whole animal androgen bioassay used to
characterize testosterone involved measuring prostate and
seminal vesicle responses of castrated mature rats (6). The
postwar search for an anabolic steroid required a measure
of myotrophic activity and ultimately the levator ani mus-
cle was selected (7) in what became standardized as the
Hershberger bioassay (8) whereby myotropic (anabolic)
could be separated from androgenic activity of synthetic
androgens. However, even the original description noted
the choice of the levator ani as being because “this muscle
is more responsive to castration and testosterone than
other striated muscles” (7), a choice of convenience prob-
ably reflecting the unusual androgen responsiveness char-
acteristic of autonomically innervated pelvic organs (9)
rather than intrinsic to that muscle (as implied by a muscle-
specific endpoint). This undermines the goal of reflecting
all striated muscles, as implied by searching for an ana-
bolic steroid. Recent studies (re)discover other limitations
of the Hershberger-type bioassays whereby the relative
(anabolic:androgenic) potency of a test chemical depends
markedly on bioassay design features rather than being a
relatively fixed characteristic of that chemical (10). Al-
though the choice of muscle endpoint seemed adroitly
practical, especially compared with the cumbersome al-
ternatives (like nitrogen retention, or its modern succes-

Abbreviation: AR, Androgen receptor.
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sor, lean mass), this may have been at the expense of the
overall goal. By the late 1950s, the limitations of the le-
vator ani endpoint were understood (11) as summarized in
effectively a postmortem of that failed search (5). Despite
the modern improvements in the Hershberger bioassay
(12), it still embodies fundamentally the same approach so
that repeating the search based on the same bioassay is
most likely to yield the same outcome.

In the intervening three decades, there have been major
advances in understanding androgen action. As exerted by
testosterone, the major natural androgen, its distinctive
features, including dual prereceptor steroidogenic activa-
tion (Sa reduction, aromatization), a singular AR, and
postreceptor coregulator modulation. AR differs from es-
trogen and progestin receptors, which each exhibit two
receptor isoforms with usually opposing physiological ef-
fects (13, 14), a duality that facilitates exploitation of tis-
sue differences in net estrogen or progestin action. Tissue-
specific differences have been developed in nonsteroidal
synthetic estrogens as specific estrogen receptor modula-
tors, mixed estrogen agonists/antagonists (15) with for-
tuitous and advantageous differences in estrogen target
tissues (14). Despite remaining uncertainty over the re-
sponsible mechanisms, this serendipitous discovery stim-
ulated interest in analogous synthetic steroid analogs for
other nuclear receptor classes, including androgens (se-
lective AR modulators). Mineralocorticoid and glucocor-
ticoid receptors represent a unique pairing with prerecep-
tor steroid metabolism as a gate-keeper determining net
tissue effects of analogs (16). Although development of the
first nonsteroidal androgens (17, 18) as candidate selec-
tive AR modulators (19) raises hope of resurrecting this
defunct term (20), prereceptor activation mechanisms
cannot apply to nonsteroidal androgens, and the singular
AR lacks a dual drive mechanism of the other paired sex
steroid receptors. Consequently, it is not surprising that
available knowledge (21) provides only slender hope that
this failed, and probably false, dichotomy will now suc-
ceed through a renewed search guided by the same in vivo
bioassay.

However, this failed search left a residue, the now
meaningless term anabolic steroid, which perpetuates a
distinction without a difference. Now surviving long
after its scientific eclipse, devoid of meaning, it serves
principally as a journalistic device for demonization
outside science, adding to public misunderstanding
about “steroids,” which confuses anabolic steroids and
glucocorticoids and mystifies discussion within science.
Dispensing with the confused term anabolic steroid,
whether used in isolation or joined to the word “an-
drogen” in the oxymoron anabolic-androgenic steroid,
is overdue. Although in poetry anything mellifluous
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goes, accurate terminology matters in scientific com-
munication. Although it may be argued that anabolic-
androgenic steroid conveys two apparently different
endpoints of androgen action, applying Occam’s razor,
we never refer to “luteal-gestational progestins” or
“mammary-uterine estrogens.” A little thought experi-
ment highlights the issue. Imagine that some scientists
come to believe that a unicorn exists and they habitually
write about an animal species called the “horse-unicorn”
as the generic name for a species, including both unicorns
and horses. There would be no real alternative to rejecting
such inaccurate terminology and ignoring claims that a
unicorn will soon be found until one is.

Only if the scientists set this example can the vanguard
of knowledgeable scientific journalists gradually educate
public thinking. This misnomer distorts logical thinking
and, whether by application of Occam’s razor or scientific
commonsense, should have been quietly but firmly exiled
long ago. In the happy but unlikely event that a nonsteroi-
dal androgen ever proves to have the desired tissue spec-
ificity, this term would become legitimate for the first time.
In the meantime, all androgens should, for the sake of clear
thinking, be termed simply androgens.
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