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Effect of Hypophysectomy on Glycogen Distribution in Tumor- 
Bearing Rats.* 

HERMANN F. SCHOTT, LEO T. SAMUELS AND HOWARD A. BALL. 
Prom the Department of Pharmacology, University of Southern California Med- 
ical School, and the Pathology Laboratory, San  Diego County General Hospital. 

In an experiment in which the effect of pituitary removal on the 
rate of growth of Walker tumor No. 256 was compared with the 
effect of caloric restriction in intact tumor-bearing male rats, sam- 
ples of liver, muscle, and tumor tissue were secured for glycogen 
determinations. 

All animals had been fed by stomach tube with a formula com- 
posed of 

Powdered whole milk 
Glucose 
Harris Yeast Extract 
Water to 

100 gm. 
100 ” 
15 ” 
300 cc. 

The hypophysectomized animals received twice daily throughout 
the experiment 1 cc. of this mixture per 40 gm. of body weight, 
calculated at the beginning of the experiment when tumor weight 
was negligible. The amount of food received by the controls was 
varied to maintain the total weight (somatic weight plus tumor 
weight) roughly equivalent to that of the hypophysectomized rats. 
This resulted in a restriction to approximately j/, of the normal 
iood intake in the intact tumor-bearing animals, while the hypo- 
physectomized animals were given more food than they would have 
xioluntarily consumed. At the time the glycogen samples were se- 
cured the hypophysectomized group had been deprived of pituitary 
tissue for 21 days. Liver, muscle, and tumor samples were taken 
in the order mentioned under amytal anesthesia 4 hours after the 
last feeding, and were frozen, weighed, and digested in the usual 
manner. Analyses were made according to the method of Good, 
Kramer and Somogyil except that, in addition, the precipitate was 
washed once with 60% alcohol after being drained. The wash 
alcohol was also carefully drained off. The sugar in the final hydro- 
lysate was determined by the Shaffer-Hartmann-Somogyi method. 
The percentage of glycogen present in the sample was calculated 

Aided by a grant from the International Cancer Research Foundation. 
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412 CONCENTRATION OF TUMOR GLYCOGEN 

from this figure. For the tumors, glycogen was expressed as per- 
centage of the total weight, or as mg. per sq. cm. of surface. 

The data in Table I reveal that the small slow-growing tumors 
of the hypophysectomized animals contain significantly larger 
amounts of glycogen than the tumors of the intact group, while the 
h e r  and muscle values are not significantly different. 

Another experiment was done in which both groups of animals 
received a high caloric diet by stomach tube. In  this instance the 
tumors of the hypophysectomized animals contained about 4 times 
as much glycogen as in the first experiment while the tumors of the 
unoperated controls showed only twice as much as formerly (Table 
11). In this instance there was not as marked a difference in tumor 
size as formerly, and the sampling of the tumors of both groups 
was more uniform. Since tumor necrosis is preponderantly central 
it is perhaps preferable under these circumstances to express the 
glycogen values as a function of the surface. In the first experiment 
this was not done, since only peripheral portions of the large con- 
trol tumors were used for analysis whereas the small tumors of the 
hypophysectomized animals were used in toto. 

The question of the nature of the glycogen in the tumors naturally 
arises. Is it purely a storage phenomenon? The values for the 
fasted intact animals indicate that whereas large proportions of the 
liver and muscle glycogen may be lost through fasting, the tumor 
glycogen concentration remains at  the same level as formerly, a 
level almost twice that found in the livers of this group. I t  appears, 
then, that the tumor glycogen fraction is not a labile one. We have 
neither a satisfactory explanation of why glycogen values are 
higher in tumors of hypophysectomized animals nor of what the 
presence of this glycogen means in terms of tumor metabolism. 


