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MACROMOLECULAR COMPONENTS OF
NORMAL EMBRYONIC AND ADULT
BRAIN TISSUE!

ULTRACENTRIFUGAL studies on plant? and animal
tissues® have resulted in the demonstration in healthy
organisms of constituents with high sedimentation
constants. Recently, a material with a sedimentation
constant of S,,=73.8x10-13 has been obtained from
extracts of chick embryo body tissue, and analyses
have shown it to-be a lipoprotein complex containing
nucleie acid of the ribose type.t The frequency with
which these components have been encountered and
the high concentrations of them occasionally observed
indicate not only a wide distribution but also a role of
importance in the physiological processes of healthy
tissues. In the work described here the question of
distribution has been investigated further in studies
on brain tissues from man and certain animals.

The studies were made on the whole brain tissue of
man, the rabbit and the chick. Both embryonic and
adult tissues were examined by procedures similar to
those used in isolation of the normal component of the
chick embryo body.*
quickly ground either with sand in a Ten Broeck
grinder or in the Waring Blendor. The mince was
extracted in 20 per cent. suspension in distilled water
for 48 hours at 5 to 8° C. After clarification with
the angle centrifuge, the extract was -filtered with
celite and subjected to 1 or 2 cycles of ultracentri-
fugation at 67,000 g for 30 minutes. The resulting
pellets were dissolved and stored in distilled water.

Two human embryos were studied. The brain from
one of these, crown-rump measurement 16.5 cm,
weighed 41 gm. From the extract of the cerebral
tissue clear gel-like pellets were obtained represent-
ing 017 mg of nitrogen per gram of initial brain
tissue. Solutions of the pellets in concentrations of
0.45 to 0.55 mg N per ce examined in the analytical
ultracentrifuge showed sharp sedimenting boundaries
indicative of considerable homogeneity. No light-ab-
sorbing material was seen above the boundary but
beneath it there was present some material which
sedimented more quickly than the component giving
the sharp boundary. The sedimentation velocity in
water was 70.8 x 10-13. A similar component seen in
the second embryo of about the same age gave a sedi-
mentation velocity of 67.5 x10-13. Partial elementary
analysis showed a composition of N, 12.7; C, 51.4;
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and P, 2.81 per cent. The density by pyknometer
measurement was 1.42. The Millon and biuret tests
were positive, and the glyoxylic acid test was weakly
positive after 20 minutes. Bial’s test following hy-
drolysis was negative. The Feulgen test was positive
and so, too, was the diphenylamine reaction. These
results indicate a material essentially protein in na-
ture, possibly associated with a small quantity of fat
and containing nuecleic acid of the desoxypentose type.

Similar experiments with 4 batches of brain from
chick embryos of 14 to 20 days incubation resulted in
the purification of a component showing very sharp
boundaries with a sedimentation velocity in water of
67.5x10-13, The sedimentation constant in 0.095 M
borate buffer, pH 7.2, was 75.2 x 10-13. The constitu-
tion of this component was wholly different from that
of human embryo brain but somewhat similar, though
not identical, to the chick embryo body component.*
The carbon content was 50.9, nitrogen 11.3 and phos-
phorus 2.9 per cent. Bial’s test in this instance was
strongly positive and the diphenylamine test dubi-
ously positive, indicating.a further resemblance of
this brain component to that of the body tissue in
the presence of ribonucleic acid. The yield was 0.1
mg N per gram of brain.

Experiments with the brain of rabbit embryos
yielded a constituent giving good sedimentation dia-
grams and a sedimentation velocity in water of
68.9 x 10-12, '

Examinations of adult brain from man, chick and
rabbit resulted in all cases in preparations showing
very diffuse sedimentation diagrams under the same
ultracentrifugal conditions giving sharp boundaries
with embryo material. The sedimentation velocity of
the adult brain material was of the same magnitude
as that from embryo tissue. This finding indicated
great heterogeneity with respect to particle size. An-
other striking difference between the embryo and adult
was the yield of product which was approximately
5 times greater for the embryo than for the adult.
Electron iicrographs of the materials from human
and chick embryo brain showed rounded images ap-
proximately 18 mu in diameter for both. The images-
appeared uniform in size and no internal structure
was visible.

Thus far the components of normal tissues have
been encountered chiefly as complicating factors in
the purifieation of viruses such as those of certain
plant diseases and the agent of equine encephalo-
myelitis.5 Recent studies® on poliomyelitis have re-
vealed in diseased cord and medulla of monkeys a
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material with a sedimentation constant of 62 x 10-13,
a value essentially the same as that obtained with
normal brain tissue here. The components isolated
in the present work exhibited evidence of high homo-
geneity in the analytical ultracentrifuge. Despite the
similarity of the sedimentation velocity values, the
various eomponents, including the material of chick
embryo body,* differed constitutionally, indicating not
only species but organ variation. In addition there
was variation associated with age. The results sug-
gest that further study of the normal tissue com-
ponents' may be of significance not only in relation
to physiological processes but possibly in the investi-
gation of non-infectious pathological processes such
as neoplasms. This is supported by the results of
preliminary studies now being made in this laboratory
with certain brain tumors of man.
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THE CONVERSION OF DESOXYCORTICO-
STERONE TO PREGNANDIOL-3
(@), 20 ()12

THE conversion of desoxycorticosterone acetate to
pregnandiol glucuronidate in a normal man was
claimed by Cuyler, Ashley and Hamblen.* The evi-
dence was based on two isolations of pregnandiol
glucuronidate, one m.p. 240° C and the other m.p.
261° C. The melting points of both compounds were
low as compared to the melting point for pregnandiol
glucuronide (268-271° C) reported by Venning and
Browne.® No evidence for the identity of the com-
pounds was presented in addition to these melting
point determinations. In a second communication
Cuyler, Hirst, Powers and Hamblen® were unable to
reproduce their original results. In the course of
a study of the metabolism of desoxycorticosterone
and other adrenal cortical steroids in the chimpanzee
and human, we have demonstrated the conversion of
desoxycorticosterone to pregnandiol-3 (), 20 (a) in
the ovariectomized chimpanzee.

A total of three grams of desoxycortlcosterone
acetate® was administered orally over a period of 15
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days. The hormone was administered once daily in
doses of 200 mg. Urine was collected for the 15-day
period during hormone administration and for the
following three days. A total of 14.9 liters of urine
was collected. Fifteen ce of concentrated hydrochlorie
acid and 25 cc of carbon tetrachloride were added to
each 100 cc of urine. Hydrolysis and extraction were
carried out simultaneously for a period of 8 hours.
The carbon tetrachloride was separated and an addi-
tional quantity of fresh carbon tetrachloride added
and the extraction repeated. The material soluble in
carbon tetrachloride was separated into two fractions
by means of 10 per eent. sodium hydroxide; one, the
fraction containing the neutral compounds, and the
other the fraction containing the acidic and phenolic
compounds. By means of the Girard-Sandulesco
ketone reagent, trimethylacethydrazide ammonium
chloride and sucecinic acid anhydride the total neutral
compounds were separated into four fractions: the
ketonic-hydroxy, ketonic-nonhydroxy, nonketonic hy-
droxy and nonketonic-nonhydroxy fractions.

The nonketonic-hydroxy compounds were further
separated with digitonin into fractions containing the
soluble and insoluble digitonides, respectively. A
colorimetric assay of the former fraction indicated
455 mg pregnandiol equivalent.” It was adsorbed on
a column (10x190 mm) of Brockmann’s aluminum
oxide from a solution of benzene. The column was
eluted with- progressively increasing concentrations
of ethanol in benzene ranging from pure benzene to
16 per cent. ethanol in benzene. The fraction eluted
by 1 per cent. ethanol in benzene yielded a crystalline
material which assayed 125 mg of pregnandiol equiifa-
lent. The material after recrystalizing three times
from aqueous ethanol yielded 45 mg of a compound
which melted at 228-229° C.2 A mixture of this
compound with an authentic sample of pregnandiol-3
(o), 20 (@), m.p. 229-231° C, melted at 229-230° C.
The diacetate melted at 175-176° C and when mixed
with pregnandiol-3 (a), 20 (a) diacetate, m.p. 174—
175° C, the mixture melted at 174-175° C.

After combining the mother liquors and rechroma-
tagraphing the erude compounds an additional quan-
tity of 34 mg of pregnandiol-3 (a), 20 (&) was iso-
lated. Thus the total quantity of pregnandiol-3 (o),
20 (a) recovered from 3 grams of desoxycortico-
sterone acetate totaled 79 mg, indicating a conversion
of 3 per cent. In a second experiment when 1.2
grams of desoxycorticosterone acetate was adminis-
tered to the same ovariectomized chimpanzee, 12 mg
of pregnandiol-3 (&), 20 (o) were recovered in the
urine. This represented a conversion of 2 per cent.
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