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PHOTOGRAPHIC NATURE O F  TANNING O F  

T H E  HUMAN SKIN AS SHOWN BY 


STUDIES O F  MALE HORMONE 

THERAPY1 


THE condition of the skin is known to be influenced 
by the endocrine system, as fo r  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 propionate2 
have been reported.3 A further series of three s~wgi- 
cally castrated4 and four hypogonadal males has been 
studied. Before treatment the skin in all but two cases 
was of a characteristic pasty, sallo~v 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, f o l l o ~ ~ e d  by in- 
creased oiliness of the skin and growth of hair on the 
face, chest, abdomen, arms and legs. A11 patients pre- 
sented a more tanned appearance, particularly of the 
face, neck, hands and exposed parts of the skin. P a r t  
of this increased pigmentation is due to "developing" 
of pigment from previous exposure as indicated by the 
following history : 

Case 1. Orchidectomy \\-as performed in May of 1937, 
after ~vhich time the patient tanned but poorly and burned 
easily upon exposure to the sun. I11 August of 1937 he 
spent part of every morning and afternoon for a week 
lying on the beach clad in an abbreviated bathillg 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 mith 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 hornlone 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 tallning 
consists of a continued production of pignlent 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. 
4 Seal E. $filler, Gilbert Hubert and J. B. Hamilton, 

Proc. Soc. Ezp. Biol. and Xed., 38: 538, 1938. 

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 ~'ithdra~5~al. 


, 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 mag 
be exerted as late as five nlonths 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. 
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ACTION O F  VANADIUM ON TISSUE 
OXIDATIONS 

Is 10-20r of vanadium in the form of sodiun~ meta 
vanadate is added to r a t  or guinea pig liver suspension 
at  p H  6.7 a large extra oxygen uptake occurs. This 
effect is much less in kidney and absent in brain. Con-
centration curves indicated that some substance in the 
liver was oxidized in the presence of vanadium. To 
prove this the following experiment was done. R a t  
liver was ground with buffer p H  6.7, squeezed through 
muslin and centrifuged. The solid was resuspended 
in 40 cc of water to which 10 cc buffer p H  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 1 5  cc buffer p H  6.7. This 
constituted the enzyme preparation. The substrate 
was prepared as folloms. A guinea pig liver was 
chopped and ground in buffer p H  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 a t  40' C. The resulting sus- 
pension was extracted with ether three times, leaving 
a clear light yellow solution. This solution was then 
treated m~ith a small amount of Lloyd's reagent and 
filtered. The filtrate was now almost colorless. It 
could now be evaporated down t o  dryness and ex-
tracted with boiling 95 per cent. alcohol. The alcohol 
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extracts the substrate, which is redissolved in water 
after the alcohol is evaporated off. Table 1gives the 
oxygen uptake in c.mm, of the various combinations 
of enzyme, substrate and vanaclinm after half a n  hour 
at  p H  6.7 and 37" C. 0.5 cc enzyme suspension and 
about 10 per cent. of the anlount of substrate present 
in one guinea pig liver TT7as nsecl in a total volnme of 
2.0 cc in the Warburg vessels. 

TABLE 1 

0 2  uptake 
c.mm. 

Enzyme . . . . . . . . . . . . . . . . . . . . .  0
Enzyme + vanadate . . . . . . . . . . . .  0

Vanadate + substrate . . . . . . . . . .  0 

Enzyme + substrate . . . . . . . . . . .  12 

Enzyme + vanadate t substrate . . 119 

Work on the chemical identification of the substrate 
is now proceeding. Experiments have shown that i t  is 
probably not an amino acid, amine, simple alcohol or 
aldehyde, purine, low fat ty  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 it is an 
esential element. 
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A COMPARATIVE STUDY O F  T H E  SUBTER- 

RANEAN MEMBERS O F  THREE 


FIELD GRASSES 


A COXPARATIVE study was made of the roots and root 
hairs in upper soil levels for  oats, minter-rye and Ken- 
tucky bluegrass. Soil samples 3 inches in diameter 
and 6 inches deep (42 cubic inches) were t,aken 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. I n  Tables 1and 2 the values 
given are  the average of the three soil samples surveyed 
for  each species. 

TABLE 1 

ROOTS* 

Total Total ~ ~root t 
number of leligth of surface 

roots roots (ft.) (sq. in.) 

Oats . . . . . . . . . .  4,700 150 50

Rye . . . . . . . . . . .  6,400 210 78

Bluegrass . . . . .  84,500 1,260 330 

* Per soil sample (42 cubic inches). 

I n  a comparison of the cultivated rye plants gro>vn 
in competition with a non-competing greenhouse rye 
plant, previouslgsurveyed,~ it was found that the field 

H. J .  Dittmer, A?x. Jour. Bot., 24: 417-420, 1937. 

TABLE 2 

ROOTHAIRS:% 

Total num- Total irotal root
her ofroot hairs ~~~f~~~~ hair surface 

(in millions) (miles) (sq. ft.) 

Oats . . . . . . . . . .  6.3 4.9 3.7

Rye . . . . . . . . . . .  12.6 10.0 8.2

Bluegrass . . . . . .  51.6 32.0 16.9 

* Per soil sai~lple (42 cubic inches). 

rye had approximately 5 times the nunlber of root 
hairs per unit of root length as  the non-competing 

greenhonse plant. H o ~ ~ ~ e v e r ,the indoor plant had f a r  
more and longer roots, ancl consequently a greater total 
number of root hairs. 

Assuming that roots and root hairs I\-ere evenly dis- 
tribnted throughout the samples, one cubic inch of soil 
from this oats field m~ould have approxinlately 110 roots 
and 150,000 root haire, with a combined length of 
about 630 feet and a surface area of 1 5  square inches. 
A similar cube of soil from a fieId 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. ICentuckg bluegrass would 
have, per cubic inch of soil, approximately 2,000 roots 
ancl 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 considered that these grasses hare 
from 150,000 to 1,000,000 root hairs per cubic inch of 
soil their importance in the physics of the soil is ob- 
.;,us. From the standpoint of their usefulness as  soil 
binders oats mould be least efficient, rye intermediate 
and bluegrass f a r  superior to either of the others in 
retarding erosion. 
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