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Glycogen Formation from Amino Acids. 

ESTHER M. GlUISHEIMER AND F. P. ARNY. 
From the Department of Physiology, Uniuersity of Minnesota. 

One lot of control rats was kept on stock diet until killed in order 
to establish the glycogen and lipid contents of the liver without a 
starvation period. A second lot of control rats was starved for 24 
hours ,before killing, from which group the fasting level was de- 
rived. 

The remaining rats were starved 18 hours, then fed the amino 
acid to be investigated, and killed 6 hours later. Forced feeding 
was resorted to, except in the case of tyrosine. This amino acid, 
suspended in water, was applied to the rats’ hair about the head 
and neck region. The animals cleaned it off nicely, thereby getting 
practically all of it into the gastro-intestinal tract. The other amino 
acids used did not lend themselves readily to this method of feed- 
ing, in which studies, feeding was performed by means of a medi- 
cine dropper. The disadvantage of the latter method lies in the 
rather large amount of water which must be introduced in keeping 
the amino acid conveniently suspended. The amount of amino acid 
fed in each case was approximately 2 gm. 

The amino acids were purchased from the Eastman Kodak Corn- 
pany. They were d-1 alanine, 1-cystine, d-glutamic acid (practical), 
glycine, and 1-tyrosine. 

The mean body weight, 
liver weight, liver weight expressed as % of body weight, % of 
liver glycogen, and % of liver lipid are tabulated. In each case the 
results for the males are shown first, those for the females second, 
and those for the sexes combined, finally. The number of each sex 
studied is indicated in the first column. Lipid determinations were 
not made in every case. 

The results are presented in Table I. 
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for the higher value of the liver expressed as per cent of body 
weight. The lowest glycogen content was found in the fasting 
group, but the values for the glutamic acid- and glycine-fed animals 
are so slightly above the fasting level, that we may consider no 
glycogen to be formed from ekher of these acids in the present 
method of investigation. 

Glycogen was readily formed from alanine, as expected, and the 
feeding of cystine was likewise followed by definite glyconeogenesis. 

The surprising result was the evident formation of glycogen from 
tyrosine. This amino acid is treated as ketogenic, in diabetic diet 
calculations, but under the conditions of our experiments, it appears 
to be antiketogenic. 

The total lipid content of the liver is low in the unstarved rats, 
quite high in those fed glutamic acid, and between 5 and 6% in the 
other groups. 
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Correction for Undercooling in Material of High Solid Content. 

D. A. COLLINS. (Introduced by F. H. Scott.) 

From the Department of Physiology, Uiaiversity of Mhnesota. 

As a solution is cooled in a freezing-point determination, crys- 
tallizing does not start at the freezing temperature. The tempera- 
ture falls below the freezing-point, to an extent varying in different 
cases, before the freezing process commences. As soon as ice 
does start to form, the temperature climbs rapidly toward the 
freezing-point. The heat for this rise of temperature is derived 
from the freezing process, the latent heat of fusion of ice being 80 
calories. The formation of ice is equivalent to the removal of 
water, and hence the solution will be concentrated. The freezing- 
point observed will, therefore, represent a solution more concen- 
trated than the original solution; or, to express the fact differently, 
the freezing-point depression observed will be greater than the true 
depression for the solution. 

The solution, if the amount of solid present is so small that it 
can be neglected, will be concentrated s u/l times for u degrees of 
undercooling (Jones'), where s equals the specific heat of the solu- 

1 Jones, H. C., 2. f. Phys. -Chem., 1893; la, 624. 


