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Ecdysone: Five Biologically
Active Fractions from Bombyx

Abstract. Five fractions of the growth
and differentiation hormone, ecdysone,
separated from extracts of Bombyx have
been detected by bioassay. Three of
these have not been described hereto-
fore.

Growth and metamorphosis of in-
sects is controlled by the interaction
of several hormones. Cholesterol has
been identified in one of the biologically
active extracts of brain from the silk-
worm that activate Dauer pupae (I).
Farnesol and its oxidation product,
farnesal, isolated from Tenebrio (2)
have activity similar to that of the secre-
tion of the corpora allata, neotenin or
juvenile hormone (2). The growth and
metamorphosis hormone, ecdysone, was
originally isolated as o- and B-fractions,
and crystallized (3); its chemical struc-
ture and biological activity have been
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the subject of further study (4). This
hormone increases the rate of protein
synthesis in mammalian cells (5). Puffs
in the salivary chromosomes (6) were
originally described in Drosophila (7)
and the sequence of appearance deline-
ated later (8). The relationship between
the appearance of the puffs, hormonal
secretion, and stage of metamorphosis
has been studied by a number of in-
vestigators (9). We have confirmed (10)
in Drosophila results obtained in Chi-
ronomus (11) in which the pattern of
puffing in the salivary chromosomes is
altered by ecdysone.

Ecdysone was extracted (/2) from
chrysalides of Bombyx obtained from
Japan in ton lots. The method (3) was
changed by utilizing Calliphora for
bioassay to determine the distribution
of the crude hormone between water
and several immiscible organic solvents
so that higher yields were obtained.
Each bioassay was performed by in-
jecting 10 ul of hormone into the
posterior segment of each of 20 ligated
Calliphora pupae with the anterior end
pupated during the antecedent 24 hours.
The degree of pupation of each indi-
vidual was scored as 1.0, 0.75, 0.50, or
0.0 during the ensuing 24 hours and
expressed as a percentage of the number
surviving. After active crude extract
was obtained, it was partitioned at first
with a cyclohexane-butanol-water sys-
tem. An ethyl acetate-water system
later proved to be more satisfactory. By
using a Craig counter-current machine
with 200 transfers, active material was
found, not only in the tubes expected
for isolation of - and B-ecdysone, but
also farther along in the series of frac-
tions. Careful bioassay revealed five
peaks of activity separable not only by
a threshold of 50 percent activity in.
the system of weighted bioassay but as
low as 30 percent as well (Fig. 1). The
same was true with the cyclohexane-
butanol-water system.

Apparently there are five separate
fractions that can be isolated from
Bombyx at the stage of metamorphosis
when the titer of crude hormone is high-
est (I3). The vy-, §-, and e-fractions
have not been noted previously. Theo-
retical K values (partition coefficients)
for the compounds yielding this peak
biological activity in the ethyl acetate-
water system are 0.41, 0.96, 2.2, 6.2,
and 50, respectively.

Separation of the hormone or hor-
mones that bring about metamorphosis
into individual components opens ad-
ditional avenues for exploring the me-
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Fig. 1. Distribution of five fractions of
the growth and metamorphosis hormone,
ecdysone, detected by bioassay of fractions
separated by counter-current distribution.
Solid lines represent theoretical extrapola-
tion of actual values (dotted lines). The
figure depicts the 100-tube equivalent of
a 200-tube run.

chanics of growth and differentiation.
Initial experiments indicate that crude
material alters the pattern of growth of
mammalian cells as well as accelerating
the rate of protein synthesis in the
cytoplasm (I4); therefore study of the
relationship between the action of in-
vertebrate hormones and differentiation
may be profitably extended to verte-
brates. The results of studies in prog-
ress on possible differences between
the effects of the fractions isolated
should be of particular interest (I5).
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