
with the views of Govier and Gibbon 
( 3 ) ,  support the idea that barbiturates 
may produce their effects by interfering 
with the activation of acetate and conse- 
quently the acetylation of choline. The 
active site in the barbiturate molecule 
may reside in the "urea" portion, as evi- 
denced by the lack of any effect of the 
two nitrogen-free substances tested. 

The contradiction of the results of 
Mendelson and Grenell (4) remains 
unexplained. Their procedure was very 
similar to that used here, the major dif- 
ference being that the present results 
were obtained by using a somewhat more 
than half-activated system. 

In summary, a series of barbituric 
acid derivatives has been shown to pro- 
duce inhibition of acetylation in a rela- 
tively "pure" acetylating system. A con-
vulsant barbiturate also produces marked 
inhibition, but compounds that might be 
considered as "urea-free" depressants 
and convulsants ( l o ) ,  respectively, do 
not produce significant inhibition. Inhi- 
bition produced by phenobarbital could 
be relieved by addition of extra coA, but 
was not found to be relieved by addi- 
tion of ATP. 

BERNARDH. MARKS* 
Dc pal tmcnt  of E'hvsiological 
Chemistry and Pharmacology, 
Olzio State University, Colunzbus 
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Color Autoradiography 

Although the effect of radioisotopes 
on ordinary photographic emulsion is 
well known, there are no reports on re-
sults obtained rvith color film. I t  oc-
curred to us that multilayer color film 
is, in effect, a stack of absorbers that 
should yield, after photographic devel- 

Table 1. Effect of radioisotopes on color film. 

Munsell 
Isotope 	 Em,,.* Trials color yo. Actual color 

(MeV) (No') (mean iS.D.?) range t 1 S.D.? 

Carbon- 14 0.16 12 68.5 2 4.7 
Sulfur-35 0.17 16 64.4 5 3.1 

Calcium-45 0.25 8 51.9+ 5.5 

Iodine-1 3 1 0.60$ 23 4.6.3 i 10.6 

Phosphorus-32 1.7 8 35.9+ 1.2 

Bluish, blue-purple to blue 
Purplish, blue to greenish 

blue 
Bluish, blue-green to bluish 

green 
Bluish, blue-green to green- 

ish green-yellow 
Greenish, green-yellow to 

green-yellow 

t Standard deviat~on. Most abundant 8. 

opment, a hue dependent on the ratio 
of absorption in the layers. This ratio 
should be a function of the energy spec- 
trum of emitted radiation, and hence 
each radioisotope should produce a spe- 
cific hue. Furthermore, the amount of 
radiation from a given isotope absorbed 
by the film should affect only the bright- 
ness but not the hue of the final pioduct. 
The  present study bears out these con-
siderations and indicates that color-film 
autoradiography is practicable ( I) . 

One-inch diameter filter paper dislts 
(W'hatman No. 1 ) were dipped into solu- 
tions of 1131, Ca45, S35, and C14 
(25-25 x kc/ml) and air-dried. Ap- 
proximately 0.08 ml rvas absorbed pFr 
papcr in this manner. The disks were 
pressed against the emulsion side of 
Ektachrome film (Eastman Icodak Com- 
pany, daylight type), and the film was 
exposed from 1 to 40 days. Photographic 
development followed the manufactur-
er's recommendations ( 2 ) .  Classification 
of the resultant hues was made by visual 
comparison with Munsell color stand-
ards ( 3 ) .  

Table 1 lists the characteristic hue pro- 
duced by each isotope. The range of 
color encompassed the blues for the 
least energetic particles to the green-yel- 
lows for the most energetic. The usable 
range appeared to be lo7 to 1010 total 
disintegrations per square centimeter. 
Il'ithin this range, the characteristic hue 
for each isotope remained constant, re-
gardless of the density of the image. I t  
is interesting that thin absorbers (cellu- 
lose tape, 9 mg/cm2), rvhen they were 
placed between the source and the film, 
nroduced an increased densitv with no 
appreciable change in hue. In  the case 
of which emits both /3 and y rays, 
the hue indicates that the former radia- 
tion was primarily responsible for expos- 
ing the film. 

*Values for Em,,: were obtained from Isotopes (Oak Ridge National Laboratory, Oak Ridge, Tenn., 1954). 

From thcse experiments, it is evident 
that color autoradiography will permit 
differentiation of isotopes, provided that 
suflicient difference exists bet>$-cen energy 
spectra. For example, a mixture of in-
organic and GI4-tyrosine was sepa- 
rated chromatographically on paper and 
identified by this technique. 

Other possible applications for color 
autoradiography may be ( i )  demonstra- 
tion of isotope emitter characteristics, 
( i i )  determination of proportions of two 
or more isotopes in a mixture, and (iii) 
improvement of image detail in autora- 
diography of tissues. Of course, the value 
of such results must depend on the type 
of film that is available. The film used 
in these studies permitted only a limited 
approach to these applications. Further- 
more, the complex method of photo-
graphic development is a decided deter- 
rent to the use of color film as compared 
with standard film. Perhaps the introduc- 
tion of special types of multilayered 
emulsions might make color autoradio-
graphy a valuable and convenient tool 
for the laboratory. 

G. 	TV. BUCKALOO 
DAVIDV. COIIX 

Radioisotope Uni t ,  Veterans 
Administtation Hospital, Kansas Ci t ) ,  
Missouri, and Department of 
Pharmacology, University oJ Kansas 
Medical Center, Kansas City 
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I feel more vexed at impropriety i n  a scientific laboratory than  i n  a church. T h e  study 
of ncitzire is intercourse mith the Highest Mind.-LOUIS AGASSIZ. 
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