NovEMBER 18, 1938

PHOTOGRAPHIC NATURE OF TANNING OF
THE HUMAN SKIN AS SHOWN BY
STUDIES OF MALE HORMONE
THERAPY!

THE condition of the skin is known to be influenced
by the endoerine system, as for examples, the bronzing
in Addison’s disease of the cortex of the adrenal gland,
the acne commonly associated with puberty and the
pigmentation changes during pregnancy. Changes in
the skin of a hypogonadal patient following the use of
synthetic male sex substance testosterone propionate?
have been reported.® A further series of three surgi-
cally castrated* and four hypogonadal males has been
studied. Before treatment the skin in all but two cases
was of a characteristic pasty, sallow color, gray and
lacking in pink tinge. This was most pronounced in
the castrated men. After treatment with testosterone
propionate there was a rapid flushing, followed by in-
creased oiliness of the skin and growth of hair on the
face, chest, abdomen, arms and legs. All patients pre-
sented a more tanned appearance, particularly of the
face, neck, hands and exposed parts of the skin. Part
of this increased pigmentation is due to “developing”
of pigment from previous exposure as indicated by the
following history :

Case 1. Orchidectomy was performed in May of 1937,
after which time the patient tanned but poorly and burned
easily upon exposure to the sun. In August of 1937 he
spent part of every morning and afternoon for a week
lying on the beach clad in an abbreviated bathing suit of
a peculiar cut. Only slight coloration resulted. The
patient was examined by the authors several times during
December and January, at which time the body skin was
of a pasty sallow color. Treatment with male hormone
substance was begun in the dead of winter, January 17,
1938. Within three weeks there appeared, along with the
bronzing of the face, a tanning of the body save where it
had been protected by a bathing suit. The patient had
not worn the bathing suit, whose peculiar pattern the tan
fitted, or any other bathing suit for five months. Neither
had he sunned himself or used a sun-lamp in similar
fashion. ’ ‘

Upon withdrawal of the hormone treatment in February
of 1938 the flush disappeared from the skin and the tanned
areas gradually faded. Subsequent injection and with-
drawal periods induced, respectively, coloration and a
fading of these areas which had not been exposed to sun-
light since the previous August. These phenomena might
be accounted for in part by assuming either that tanning
consists of a continued production of pigment over a long

1 Supported in part by the International Cancer Re-
search Foundation.

2 Furnished by the Ciba Company under the trade-name
Perandren.

3 James B. Hamilton, Endocrinology, 21: 649, 1937,

¢ Neal E. Miller, Gilbert Hubert and J. B. Hamilton,
Proc. Soc. Exp. Biol. and Med., 38: 538, 1938.
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period of time or that the melanin becomes colorless unless
an adequate hormone supply be present.

Graded exposures to a sun-lamp have been given
to this and to other patients and a similar series of
pigmentation changes have been observed during peri-
ods of treatment and withdrawal.

From studies of men with low amounts of testicular
secretion it appears that male hormone substance exerts
a “developing” action upon the rather colorless mate-
rial which is laid down in the skin following exposure
to the sun or sun-lamp. This “developing” action may
be exerted as late as five months after exposure. This
indicates that tanning may be a “photographic-like
process” of “exposure” and “development,” with the
sex hormone acting to “develop” color-lacking material
laid down in the skin by exposure. Further, the pig-
mentation is not established continuously but will fade
upon cessation of hormone treatment and reappear
upon later resumption of treatment.

James B. HaMIiLTON
DEPARTMENT OF ANATOMY,
YALE UNIVERSITY SCHOOL OF MEDICINE
GIiLBERT HUBERT
DEPARTMENT OF PEDIATRICS,
ALBANY HospITAL, ALBANY, N. Y.

ACTION OF VANADIUM ON TISSUE
OXIDATIONS

Ir 10-20v of vanadium in the form of sodium meta
vanadate is added to rat or guinea pig liver suspension
at pH 6.7 a large extra oxygen uptake oceurs. This
effect is much less in kidney and absent in brain. Con-
centration eurves indicated that some substance in the
liver was oxidized in the presence of vanadium. To
prove this the following experiment was done. Rat
liver was ground with buffer pH 6.7, squeezed through
muslin and centrifuged. The solid was resuspended
in 40 cc of water to which 10 cc buffer pH 6.7 was
added and centrifuged again. This process was re-
peated four times and the resultant solid material
which was free of hemoglobin and light yellow in color
was finally suspended in 15 cc buffer pH 6.7. This
constituted the enzyme preparation. The substrate
was prepared as follows. A guinea pig liver was
chopped and ground in buffer pH 6.7. Enough al-
cohol was added to make the final concentration 70 per
cent. The precipitate was filtered and the alcohol
evaporated off in vacuo at 40° C. The resulting sus-
pension was extracted with ether three times, leaving
a clear light yellow solution. This solution was then
treated with a small amount of Lloyd’s reagent and
filtered. The filtrate was now almost ecolorless. It
could now be evaporated down to dryness and ex-
tracted with boiling 95 per cent. aleohol. The alcohol
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extracts the substrate, which is redissolved in water
after the alcohol is evaporated off. Table 1 gives the
oxygen uptake in e.mm. of the various combinations
of enzyme, substrate and vanadium after half an hour
at pH 6.7 and 37° C. 0.5 cc enzyme suspension and
about 10 per cent. of the amount of substrate present
in one guinea pig liver was used in a total volume of
2.0 cc in the Warburg vessels.

TABLE 1
Oz uptake
c.mm.
HEnzyme ........co.0000. .. 0
Enzyme + vanadate ..... .. 0
Vanadate + substrate ... 0
Enzyme + substrate 12
Enzyme + vanadate + substrate .. 119

Work on the chemical identification of the substrate
is now proceeding. Experiments have shown that it is
probably not an amino acid, amine, simple alecohol or
aldehyde, purine, low fatty acid, choline, succinate,
cholic acid, citrate, lactate, pyruvate, glucose or
ascorbic acid. It is probably a phospholipid.

As vanadium is found in small traces in all tissues
these results raise the question whether it has a normal
catalytic function in the body and whether it is an
essential element.

FREDERICK BERNHEIM

Mary L. C. BERNHEIM
DUkE UNIVERSITY MEDICAL SCHOOL

A COMPARATIVE STUDY OF THE SUBTER-
RANEAN MEMBERS OF THREE
FIELD GRASSES
A coMPARATIVE study was made of the roots and root
hairs in upper soil levels for oats, winter-rye and Ken-
tucky bluegrass. Soil samples 3 inches in diameter
and 6 inches deep (42 cubic inches) were taken from
the fields by means of a cutting tube, and measure-
ments made of the included subterranean plant parts.
Total lengths of both roots and root hairs were used in
computing the extent and surface exposed by the
underground members. In Tables 1 and 2 the values
given are the average of the three soil samples surveyed

for each species. '

TABLE 1
Roots*
Total Total Total root
number of length of surface
roots roots (ft.) (sq. in.)
Oats coevvennen 4,700 150 50
Rye «oovvvenen. 6,40 210 78
Bluegrass ..... 84,500 1,260 330

* Per soil sample (42 cubic inches).

In a comparison of the cultivated rye plants grown
in competition with a non-competing greenhouse rye
plant, previously surveyed,! it was found that the field

1 H. J. Dittmer, Am. Jour. Bot., 24: 417-420, 1937.
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TABLE 2
RooT HAIRS*

Total num- Total

Total root
ber of length of h
root hairs root hairs ha‘(‘g sufx;f?ce
(in millions) (miles) q- 1t
Oats .......... 6.3 4.9 3.7
F€ tvvinnnnonn 12,5 10.0 8.2
Bluegrass ...... 51.6 32.0 16.9

* Per soil sample (42 cubic inches).

- rye had approximately 5 times the number of root

hairs per unit of root length as the non-competing
greenhouse plant. However, the indoor plant had far
more and longer roots, and consequently a greater total
number of root hairs.

Assuming that roots and root hairs were evenly dis-
tributed throughout the samples, one cubic inch of soil
from this oats field would have approximately 110 roots
and 150,000 root hairs, with a combined length of
about 630 feet and a surface area of 15 square inches.
A similar cube of soil from a field of winter rye would
have approximately 150 roots and 300,000 root hairs
with a combined length of 1,300 feet and a surface of
about 30 square inches. Kentucky bluegrass would
have, per cubi¢ inch of soil, approximately 2,000 roots
and 1,000,000 root hairs, with a combined length of
over 4,000 feet and a surface area of about 65 square
inches. When it is eonsidered that these grasses have
from 150,000 to 1,000,000 root hairs per cubic inch of
soil their importance in the physies of the soil is ob-
vious. From the standpoint of their usefulness as soil
binders oats would be least efficient, rye intermediate
and bluegrass far superior to either of the others in
retarding erosion.

Howarp J. DITTMER

DEPARTMENT OF BOTANY,

STATE UNIVERSITY OF TowaA

BOOKS RECEIVED

AVERY, MADALYN. Houschold Physics; A Teatbook for
College Students in Home Economics. Pp. xv +439.
378 figures. Macmillan. $3.50.

BaveH, HaNsern, Editor. General Semantics; Papers
from the First American Congress for General Seman-
ties, Held at Ellensburg, Washington, March, 1935.
Pp. 111. Arrow Editions, New York. $2.00.

JELLINEK, KARL. Kurzes Lehrbuch der Physikalischen
Chemie, Heft I. Pp. 314. 163 figures. ZB. E, Kluwer,
Deventer, Holland. Hfl. 8.50.

Onzieme Congrés International de Psychologie, Paris,

Juillet, 1987 ; Rapports et Comptes Rendus. Pp. 571.
25 plates. Imprimerie Moderne, Paris,

SEIFR1z, WILLIAM., The Physiology of Plants. Pp. vii+
315. 95 figures. Wiley. $3.50.

StEINHAUS, H. Mathematical Snapshots. Pp. 135. 180
figures. Stechert. $2.50.

THOMPSON, H, W. 4 Course in Chemical Spectroscopy.
Pp. vi+86. 8 plates. Oxford University Press. $2.25.

WaTsoN, Davip L. Scientists Are Human. Pp. xx + 249,
‘Watts and Company, London. 7s. 6d. :

YouNGER, JOHN E. Mechanics for Engineering Students.
Pp. x+461. 362 figures. International Textbook
Company. $3.50.


http:St~dell.ts

