
asbestos pad, shows characteristic ultraviolet absorp- 
tion; the character of this absorption does not change 
on evaporation of the water under reduced pressure. 
The aqueous solubility of the absorbing material is so 
high that, although saline crystals separate out a t  a 
few milliliters volunle, virtually the entire absorptive 
fraction remains in solution. 

FIG.1. Ultraviolet absorption spectra o f :  (a) the ab- 
sorbing substances in human perspiration: 1, in 0.1 N 
HC1; 2, a t  pH 11; 3, in 0.1 N NaOH ; and ( b )  uric acid: 
1,in 0.1 N HCl; 2, a t  pH 7 ;  3, in 0.1 N NaOH. 

It is relatively stable, as  demonstrated by the fact 
that the characteristic absorption was unchanged after 
several weeks of standing in normal acid and alkali, 
and after an additional hour on the steani bath. Ap- 
parently no hydrolysis occurred during the acid treat- 
ment, since on extraction with butanol, there was no 
transfer of absorption to the solvent layer. It i s  not 
distillable with steam. Attempts to separate a clean 
fraction of the absorbing material by solution of the 
concentrate in ethanol followed by addition of hydro- 
carbon solvent were not successful. Chromatographic 
treatment was also unavailing; eluates from several 
columns gave little improvement or poor recovery. 
The absorption curves of a typical concentrate deter- 
mined a t  p H  values chosen to show its three charac- 
teristic spectrum species are given in Fig. l a .  

Of the water-soluble constituents reported f o r  hu- 
man perspiration (2 ,  3 ) ) including uric acid, ethereal 
phenol sulfates, and traces of amino acids, vitamins, 
and skatol, only uric acid (Fig. l b )  would seem to 

possess absorption of the type and stability of that 
observed. The spectrum similarity is not particularly 
convincing, in view of the differences in  wavelength of 
the bands and response to changes in pH. However, 
conjugation of the absorbing moiety with a saccha-
ride, which may be assumed from its high water solu- 
bility, could be expected to  cause some changes in ab- 
sorption and ionizing tendencies. A Murexide test gave 
equivocal results. 

The intense absorption and extreme solubility of 
this component of human perspiration serves to  em- 
phasize that, in ultraviolet spectrophotometry, care 
must be exercised to insure that no contact of the 
fingers with cell contents or surfaces shall occur. 

Added in proof. I t  has just been called to our at- 
tention that Zenisek and ICral [Biochim. e t  Biophys. 
Acta  12, 479 (1953)j have identified urocanic (imida- 
zole-acrylic) acid in human sweat by experiments in- 
volving paper chromatography. The absorption wave- 
lengths are similar to those of the concentrate above. 
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Origin of the Compositional Variation of 
the Lavas of Paricutin Volcano, Mexico 

Lava erupting continuously from Paricutin volcano 
during the period from February 1943 to March 1952 
showed a progressive change of composition from 55 
percent silica in the olivine-bearing basaltic andesite 
erupted in 1943 to slightly more than 60 percent silica 
in the orthopyroxene andesite erupted in 1952. The 
variation was gradual and surprisingly smooth except 
f o r  a rapid decrease in  magnesia and a rise in  silica 
in 1947, which reflected a rapid decrease in  modal 
olivine. The serial variation of the oxide constituents 
is that of the calc-alkalic igneous suite and conforms 
closely to the silica-variation diagram of the Paricutin 
region as a whole. The 22 analyzed lavas of Paricutin 
volcano, all from a single magma chamber and, no 
doubt, developed by the same process or processes, 
furnish an exceptionally favorable set of data f o r  ex- 
ploring the adequacy of the processes that might ac- 
count fo r  the igneous rock diversification in this petro- 
graphic province. 

It is found from graphical tests on the Paricutin 
silica-variation diagram that selective removal or in- 
troduction of olivine, pyroxene, plagioclase, and mag- 
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netite, singly or in combination (that is, fractional such insulin by vein, blood-glucose determinations 
crystallization), cannot account for the observed chem- (venous) were made after 2, 4, and 6 min. The re- 
ical changes in the lava series. The compositions as- s3lting glucose curves served to array most of these 
sumed for the isomorphous minerals include generous diabetic individuals in the two distinctive categories 
ranges on either side of those inferred from optical propounded by Himsworth. Agoreover, serial curves 
measurements, yet the graphical tests show that no during the course of treatment of the diabetes demon- 
reasonable combination of added or subtracted repre- strated the fact that the patients who were originally 
sentatives of the intratelluric minerals could yield unresponsive or poorly responsive to the insulin 
oxide trends satisfactorily near those of the lava series could in many instances by adequate treatment of 
itself. When, however, xenolithic material is included the diabetes be reverted to normal responsiveness to 
as one of the variables in the graphical tests with the hormone. The 6-min test, accordingly, furnishes 
olivine and plagioclase, a remarkably good conform- a much better yardstick for clinical improvement in 
ance of test trends to actual trends is obtained, and the patient than do casual blood-glucose determiaa- 
it is concluded that such a reasonable combination of tions. Casual blood-glucose readings map actually 
bulk assimilation and fractional crystallization could have been reduced to normal by massive dosage of 
have produced the chemical characters of the series. insulin from without rather than as a result of im- 

Energy from the heat of crystallization of the par- provement in the individual's own intrinsic efficiency 
ticular mass of magma being contaminated would be in utilizing insulin. The test adequately makes this 
entirely inadequate to acconlplish the amount of as- differentiation. 
sirnilation implied by the graphical results. But an A, ,,tended study in 50 nondiabetic persons sug- 
abundant supply of heat would be furnished by in- gests that a most useful aspect of the test will be 
cremental Cry~tallization of a magma that was circu- that of indicating which members of a diabetic family 
l a t h  by thermal convection in a cupola above a ma- are destined ultimately to become clinical diabetics. 
jar basaltic ?nagma body, as suggested by S. Holmes Some of the obese individuals in the study, in spite 
[Geol. Mag. 68, 241 (1931) 1 and, in fact, several lines of normal glucose-tolerance tests and normal casual 
of evidence make it appear likely that the roots of the blood-glucose readings, registered in the test 
young volcanoes of the Paricutin region are cupolas a lack of responsiveness to glucagon-free insulin. This 
rather than laccolithic masses. The Paricutin eruption resistance to insulin in certain obese human beings 
is visualized as sampling the more contaminated correlates rather well with Mayerk filldings of ex-
magma of the part a a treme insulin resistance in hereditary obese mice. I t  is 
that ~ e r h a p s  is offset somewhat from the apex of the reasonable to conjecture that such persistent defec- 
cupola to provide a pressure-storage arrangement and tive response to insulin must result in a decreased 
account for the unusually steady and prolonged insulin-efficiency and an increased production-demand 
eruption. RAYE. WILCog on the body for insulin. In  the presence of the well- 

U.S. Geological Szcrvey recognized supernormal demands for insulin produc- 

Denver Federul Center tion already imposed by the obesity alone, such 
Denver, Colorado strained production-demand would be expected ulti- 

mately to result in "bankruptcy" of the intrinsic in- 
Received Blarch 23, 1954. sulin-producing mechanism. 

The work of Bornstein, Evelyn Anderson, and 
Six-Minute Responsiveness others suggests that the obese individual who develops 
Test to Insulin diabetes usually suffers predominantly from a "rela- 

tive" insufficiency of insulin rather than from an in- 
Himsworth~ found that trinsic inability of the organism to produce insulin. I n '. H. 

diabetic individuals could be classed as being either This deficiency is relative to exorbitant demands for 
insulin which the body cannot adequately meet. 
Whereas Illany diabetics give an antecedent history 
of obesity, only few of the large llurnber 
of nondiabetic obese individuals actually do develop 

sensitive (responsive) to insulin or insensitive to the 
h(3rmone. From a practical viewpoint, such ciassifi-
cation would have greatly facilitated establishing a 
correct rationale concerning treatment in a given 
patient. Unfortunately, ~ o r k e r s  in the U.S.A. and diabetes, despite their well-established increased de- 

mand for insulin. ~t would, accordingly, be of clinical 
importance to learn just which of these nondiabetic 

~ a n a d awere unable to confirm Himsworth's findings, 
~ r e s u m a b l ~ ,it now appears, because unlike European 
commercial insulin, the insulirls available in this hem- obese individuals defective inability to respond
isphere are not free of the hyperglycemic-glYCogen0-
lytic L'glucagon" factor. The presence of glucagon 
seriously interferes with the efficiency of a respon-

to insulin and this well before clinical diabetes de- 
velops. The 6-min test furnishes one clue in this 
direction.

siveness test to insulin. GEORGEE. ANDERSONUsing a glucagon-free insulin, the writer and his 
group a t  The Brooklyn Hospital were able to sub- Uniliersity ' f  

* f  at Newstantiate the findings of H imsworth in 100 unseleeted City 

diabetic patients. After a small dose ( 3  units) of Received &Iarch 17. 1954. 


