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antidote to the hypoprothrombinemia pro- tance. The vit. K, emulsion was kindly furnished 
duced by U-1363. by Dr. F. J. Stare, Harvard University. 
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11. Application to 
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Franklin and Quastel( 1) have reported that 
proteins may be separated by means of 
2-dimensional filter paper chromatography ; 
aqueous buffers and the ascent principle were 
used. These investigators converted Ithe pro- 
teins into protein-hemin complexes prior to 
Chromatography and identified the position of 
each protein-hemin complex by treating the 
paper with benzidine and hydrogen peroxide. 
-411 proteins, however, do not combine with 
hemin. The method is also limited by the in- 
tensely colored background which obscures the 
color given by !the protein-hemin complex. I n  
order to Overcome this interference the pat- 
terns must be immediately photographed. dins, 120. Quantities are in pg. 

mG. 1. Tracings of 2-dimensional filter paper 
chromatogram. A. = albmim, 120 ; B. = y-gl&- 

While Hall and Wewalka( 2) have criticized 
the method of Franklin and Quastel, the 
former authors concluded that proteins of 
dissimilar nature could be separated by 
chromatography. Feig1(3), as early as 1937, 
showed that dyes may be used for the detec- 
tion of proteins on filter paper. Based on this 
principle, we have developed a ’ convenient 
staining reagent containing $he fluorescent 
dye, eosin, and methyl orange and presented 
other improvements concerning the 2-dimen- 
sional procedure( 4). 

*.4 preliminary report was presented before the 
.Qmerican Society of Biological Ghemists at the 

In  the present paper we wish to describe the 
results obtained when our technic of &dimen- 
sional filter paper chromatography and stain- 
ing was applied to human blood plasma al- 
bumins and y-globulins fractions. 

Experimental. The total protein applied in 
each experiment was 120 pg. The following 
solution of pH 6.0 was used as the developing 
agent in the first dimension: trisodium citrate 
(0.012 M) ,  9.25 ml ( 2  N) hydrochloric acid, 
and 50 g of sodium chloride per 5 1. The same 
buffer, after adjustment to pH 4.0, was used 
for dissolving the plasma proteins. Tartaric 
acid (2%) was employed in the second - 

meeting of the Federation of Amer. SOC. for Exp. 
Biol., New York City, April 15, 1952. 

dimension. 
In  Fig. 1, “A” represents the tracing of the 



GASTRIC ASCORBIC ACID IN RATS 

i: P- 
FIG. 2 .  Tracings of 8-dimensional filter paper 
cliromatograms. A. = albumins, 100 + y-globu- 
liiis. 20 ; B. = albumins, 60 + y-globulins, 60 ; C. 

iii p g .  
- - :ill,uniins, 20 + y-globulins, 100. Quantities arc! 

resulting pattern when 120 pg of Cohn’s 
”albumins‘! of method 10( 5 ) ,  called “Fraction 
Y?’‘ was applied to the paper. In  “B” 120 pg 
of Cohn’s b‘y-globulins” of method 10( 5 ) ,  
called Fraction 11, was applied. In  “A,” the 
upper flag-like pontion in the first dimension 
of the pattern is characteristic, under the con- 
ditions of the experiment, for the albumins 
fraction. In “B” the lower streak, in the 
second dimension, is typical for the y-globulins 
fraction. In ,both instances there is movement 
in both dimensions. 

These patterns are in harmony wilth the 3 
patterns shown in Fig. 2.  “-4” in Fig. 2 rep- 
resents a mixture of 100 pg of albumins and 

20 pg of 7-globulins. “B” in Fig. 2 shows a 
mixture of 60 pg of albumins and 60 pg of 
7-globulins. “C” represents 20 pg of albumins 
and 100 pg of y-globulins. It may be seen 
that 20 pg quantities of eilther albumins or 
7-globulins may readily be detected in the 
presence of 100 pg of the albumin fraction. 

Summary. When albumins (Fraction V) 
were mixed with the 7-globulins (Fraction 11) 
ithere occurred a typical separation of a por- 
tion of each plasma fraction. Our investiga- 
tions indicate that 2-dimensional filter paper 
chromatography may have a definite value in 
protein chemistry, and in clinical research, 
even if complete separation of proteins is not 
possible at  present. 
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Ascorbic acid, instrumental in the forma- 
tion and maintenance of intercellular sub- 
stance,. may also play a role in gastrointestinal 
homeostasis. I t  has been demonstrated that 
ascorbic acid deficiency in guinea pigs results 
in a high percentage of gastric ulcers( 1). 
Gastric cancer patients utilize more ascorbic 
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acid than patients of other malignant or non- 
malignant diseases (2  ) . 

In  the rat, in which abundant biosynthetic 
ascorbic acid is available, spontaneous and 
induced gastric disorder is rare ( 3 ) .  A eugenol- 
induced gastritis(4) is perhaps the only 
readily reproducible example of a gastric, 
glandular dyscrasia. 

The purpose of the present investigation 
was to study the ascorbic acid in the tissue 
of the fore- and glandular stomachs of eugenol- 
treated, gastritic rats and comparable con- 




