
tory effect caused a deficit of 10 im- Table 1. Median values for subcutaneous fat and welght before and after weight reduction 
pulses before the application of alcohol; and c h a n ~ r s  in fat per kilogram of weight loss. 
of 1 impulse when the alcohol had ex-
erted its effect; and of 11 impulses after 
recoverv. The initial freauencv in the last 

A , 


record was higher than in the first, pre- 
sumably owing to further dark adapta- 
tion during the experiment, yet the num- 
ber of impulses lost during inhibition 
was approximately the same. This is in 
accordance with Hartline's finding (2)  
that the number of impulses lost during 
inhibition is independent of the initial 
frequency over a wide range. 

A single preliminary experiment has 
been made to determine whether three 
other substances have a selective effect 
on inhibition. Acetyl choline (100 mg/ 
LOO cm3) and curare (5 mg/100 cm3) 
had no effect whatever. Nicotine (0.16 
percent) caused spontaneous activity and 
then blocked conduction in the nerve 
fibers but had no selective effect on in- 
hibition. 

EDWARD JR.F. MACNICHOL, 
ROBERTBENOLETEN 

Measurement Median 
(thickness in mm) (before) 

Weight ( k g )  
Lateral arm fat 
Medial arm fat 
Deltoid "pocket" fat 12.5 
Iliac fat 1 2 . 2  
Trochanteric fat 
Lateral leg fat 
Anterior leg f;lt 
Medial leg fat 
Posterior leg fat 

from 16 percent to 47 percent of the ini- 
tial values. The rate of fat lost per kilo- 
gram of weight loss ranged from 0.1 to 
0.6 mm, depending on the part con-
sidered. 

Losses in subcutaneous fat were clearly 
ri7lated to the initial thicknesses. Those 
parts of the body with the thickest fat 
deposits sustained the greatest loss dur- 
ills caloric restriction (Fig. 1> top) .  In  
like fashion, those indizjiduals lvith 
greater amounts of fat to start with sus- 
tained greater losses in fat (Fig. I ,  bot-
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Median Decrease Decrease 
(after) (median) (per kg) 

tom). Rank-order correlations in each 
case were found to be highly significant. 
an exact test for significance (3) being 
used. 

Since fat is withdrawn in proportion 
to the initial amount of fat present, rela- 
tive fat patterns before and after weight 
reduction tend to preserve their indi-
vidual characteristics. This finding has 
been published elsewhere ( 4 ) .  

STANI,EYM. GARK 
JOSEFRRO~EIC 

Fels Xesearclz Institute, Aiztioclz 

College, Yellow Spring.!, Ohio ,  

and Laboratory of Physiological Hygiene, 

University of ,.tlinnesota, Minneapolis 
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10 August 1956 

Reaction of 8-Quinolinol 
with Cerium (111) 

The reaction between cerium (111) 
and 8-cjuinolinol was first studied by 
Pirtea ( I ) ,  who used it for the gravi- 
metric determination of this ion. The 
unusual nature of this reaction was in-
dicated Lvhen it was found that the for- 
mula of the precipitated chelate was 
Ce (C,H,NO) ,' 2H,O. containing 18.73 
perccnt cerium. The cerium had not been 
precipitated as the trivalent chelate, but 
an oxidation had occurred g i ~ i n g  a che- 
late in which the cerium was present in 
an oxidation state of four. Although 
8-quinolinol usually acts as a rcducing 
agent. in this case it nas  the oxidizing 
agent. 

Berg and Becker (2 )  found that thc 
precipitation of cerium (111) by 8-rluino-
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Fat Changes during 
Weight Loss 

In  the course of nutritional studies, 13 
clinically healthy and active young white 
males were placed upon a low-calory diet 
yielding approximately 1000 cal/day for 
a period of 24 days (1) . Soft-tissue teleo- 
roentgenograms were taken at six ana- 
tomical sites during the preliminary con- 
trol period and again at the end of the 
period of caloric restriction. These x-rays, 
made and measured under standard con- 
ditions ( 2 ) ,  provided an accurate meas- 
ure of changes in the subcutaneous fat- 
plus-skin layer on ninp parts of the body 

411 of the subjects lost neight. while 
incurring a deficit of the order of 40,030 
cal: the median weight loss was 8.3 kg. 
or 12 percent of the original value. Sub 
cutaneous fat decreased with median 
losses of 4 to 5 mm for "central" fat 
(deltoid pocket, iliac. and trochantericj 
and 1 to 2 mm for "peripheral" (lower 
arm and lowel leg), as is shown in Tablc 
1. Decreases in subcutaneou~ fat ranged 

Fig. 1. Relationzhip between initial sub- 
cutaneous fat thicknesses and amount of 
subcutaneous fat lost after 2 4  days on a 
i 000-cal diet. (Top) Scattergram showing 
changes in the nine fat thicknesses meas- 
ured in this study. (Bottom) Scatterqram 
showing changes in 13 subjects. [Individ- 
ual mean Z scores for fat are used as an 
indication of total fatness ( 4 ) . j  



linol from a tartrate-buffered solution 
gave the trivalent chelate corresponding 
to the formula Ce(C,H,NO),. Identical 
results were obtained using the method of 
homogeneous precipitation ( 3 ) .  In  both 
of these cases the cerium was Dresent in 
the trivalent state in the chelate. 

Since there is a difference in color of 
the two chelates-the trivalent chelate is 
yellow, whereas the tetravalent chelate 
is purple-it was thought that a study of 
the absorption spectra of the chelates 
might be useful as an analytic method. 
A method mav be develo~ed for the de- 
termination of cerium in a mixture with 
other rare-earth metal ions, since the 
other rare-earth chelates wi,th 8-quino- 
linol are all yellow in color ( 3 ) .  Also, a 
study of the absorption spectra might be 
helpful in the elucidation of the structure 
of the tetravalent chelate. 

The absorption spectra of Ce(C,H, 
NO),  in CHCI, and 1N HCl and 
Ce(C,H,NO), in 1N HCl are shown in 
Fig. 1. The curves were determined 
with a Beckman, model DU, spectropho- 
tometer, using 1.00-cm silica cells. The 
chelates were prepared by methods 
already described (1, 2) .  The absorp- 
tion spectra of the two chelates in 1N 
HC1 are identical, giving maxima at  312 
and 360 mu. 8-Quinolinol also gives 
identical maxima in 1N HC1, which in- 
dicates that the two chelates are com-
pletely dissociated in this solvent. This 
is what would be expected from the ready 
solubility of the chelates in strong acid 
solution. 

The spectrum of the cerium ( IV)  
chelate in CHC1, exhibits three maxima 
in the wavelength region studied. Max- 

Fig. 1. The absorption spectra of the 
cerium 8-quinolinol chelates in various 
solvents. ( A )  Ce(CeHsNO)r, 3.79 x 104M 
in CHCls; (B) Ce(CeHeNO),, 1.72 X 
104M in 1N HCl; (C) Ce(CoHsNO)s, 
2.18 x 104M in 1N HCl. 

ima were observed at  307, 370, and 480 
rnp. Obviously, the 307- and 370-mu 
maxima are those of 8-quinolinol, but the 
480-mp maximum is caused by the che- 
late itself. This would indicate that the 
tetravalent chelate could not be an ad- 
dition product having the composition 
Ce(C,H,NO) ,.C,H,NOH. The triva- 
lent chelate was too insoluble to be stud- 
ied in CHCI,. 

The maximum at 480 mp could thus 
be used for the qualitative or quantitative 
determination ;f cerium, either alone or 
in the presence of other rare-earth metal 
ions. Further studies are beine: conducted -
on this determination. 

WESLEY W. WENDLANDT 
Department of Chemistry and Chemical 
Engineering, Texas Technological 
College, Lubbock 
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13 August 1956 

X-ray Microscopy of Thin 
Tissue Sections 

The methods of projection x-ray mi- 

croscopy have now been developed to the 

point where applications can be sought 

in a wide variety of problems. In the field 

of biology one of these is the examination 

of sections of tissue. Thus, it will be in- 

structive to view relatively thick slices 

stereoscopically and also to compare the 

appearance of thin sections under the 

optical and x-ray microscopes. For such 

comparisons the sections must be no more 

tha; a few microns thick, as indeed they 

must be for all x-ray microscopy at high 

magnifications if confusion owing to over- 

lying detail is to be avoided. T o  obtain 

the necessary image contrast with thin 

biological preparations, very soft x-rays 

must be em~loved. 


1 	 d 

The experiments described here were 
made with a projection x-ray microscope, 
as described by Nixon and Cosslett (1) .  
Absorption in the several centimeters of 
air through which the rays pass in this 
apparatus must be eliminated if soft 
x-rays are to be used. This was done suc- 
cessfully by circulating helium through 
the enclosed specimen and photographic 
chamber. In our early trials, gold or 
nickel foils about 1 p thick served as tar- 
get windows for the x-ray tube operated 
at 3 to 6 kv. Under these conditions some 
image contrast was produced by thin 
specimens, but it was not adequate in 
photographs of sections of soft tissue. 
Far better results were obtained using 

Fig. 1. ( A )  X-ray micrograph of a 10-p 
section of frozen-dried mouse kidney. The 
paraffin-imbedded tissue was cut on a con- 
ventional rotary microtome. The section, 
mounted on a thin Formvar substrate, 
was deparaffinized before photography. 
(X  180) (B)  X-ray micrograph of decalci- 
fied human dentin. A 5-p section of the 
methacrylate-imbedded tissue was cut on 
a rotary microtome equipped with a glass 
knife, was mounted in Formvar, and the 
plastic was removed. (x 450). 

aluminum as target window. Only a few 
percent of the K-radiation of aluminum, 
with a mean wavelength of 8 A, is ab- 
sorbed in the helium, and very little 
white radiation of shorter wavelength is 
produced even when relatively high ex- 
citation voltages are applied to increase 
the efficiency of x-ray production. In 
this way very satisfactory photographs 
with exposure times of 5 to 10 minutes 
have been obtained by operating the tube 
at 10 to 15 kv, the target window being 
7 p of aluminum foil. 

Figure 1 gives two examples of micro- 
graphs made under these conditions. The 
top picture ( A )  is of a 10-p section 
through the cortex of frozen-dried mouse 
kidney at a magnification of about 180 
times. The cells lining the convoluted tu- 
bules, which are the chief histological 
structures of this photograph, are discern- 
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