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Dependence of Nephropathy Upon Concentration, Kind, and 
Duration of Feeding of Protein. 

L. H. NEWBURGH AND A. C. CURTIS. 
From the Department of Internd Nedicine, Unizrersity of Michigan. 

In 1919' and again in 19232 we reported data which led US to 
conclude that diets high in protein injure the kidneys of the rabbit; 
and we offered the hypothesis that the injury was caused by the 
products of the increased amino-acid metabolism. The work was 
criticized on two scores : (1) The rabbit is a poor test object for 
experiments of this type; (2) There was no assurance that the 
diets contained all of the essential accessory factors an& the proper 
distribution o f mineral constituents. 

Our further work accordingly dealt with the effect of the intra- 
venous injection of various amino-acids on the kidneys of dogs and 
with the feeding of properly constituted diets, whose protein content 
varied from 8 per cent to 75 per cent, to rats. The injection experi- 
m e n t ~ ~  showed that the presence in the blood of certain amino-acids 
in excess of the normal is quickly followed by severe injury of the 
kidneys. 

A preliminary report follows of the data obtained from feeding 
rats diets containing different amounts of protein. 

The diets all contained 3 per cent cod liver oil, 4.5 per cent of the 
Osborne and Mendel salt mixture, 50 mg. dried yeast extract, lard, 
corn starch and protein. As the protein increased, the carbohyarate 
and finally the fat decreased. 

Part of the animals represented in the table received casein, the 
others dried powdered beef as the protein. I t  is clear that the degree 
of injury is roughly proportional to the concentration of the protein 
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and the duration of the feeding. Histological examination of the 
kidneys disclosed damage which did not occur before six months, 
and then only with the higher concentrations of protein. 

Furthermore, our data show that the extent of the injury is great- 
ly influenced by the type of protein fed, thus a diet containing 75 
per cent of casein fed 8 months caused an average albuminuria of 
0.2 per cent and 1100 casts in 24 hours, whereas the same amount 
of beef proteins for the same length of time, caused 0.6 per cent of 
albumin and 3200 casts. Finally 11 young rats that ingested the 
usual amounts of diet containing 75 per cent of lactalbumin, died, 
without exception, in 7 days or less. All of the urines examined 
contained large numbers of casts and albumin. 

This is a preliminary report. 
-~~ ~~~ ~~ 
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The Type of Fuel Used in Muscular Exercise. 

DAVID RAPPORT AND E L A I N E  P. RALLI. 
From the Department of Physiology, Western Reserve University School of  

Medicine 

In recent papers from the lalwratory of A. V. Hill, the moot 
question of the type of fuel used in muscular exercise has again been 
raised. The evidence obtained led, in an earlier paper,’ to the ten- 
tative conclusion that “muscular exercise, of such short duration 
that it does not seriously affect the general metabolism of the body, 
may be paid for primarily by the oxidation of carbohydrates.” In 
a later communication, F u r t ~ s a w a ~  states that whether the subject 
be on a carbohydrate or on a fat rich diet, short lived muscular ex- 
ercise is performed only at  the expense of carbohydrate. In more 
severe exercise, or in exercise of long duration, lie postulates a con- 
version of fat to carbohydrate to replenish the depleted carb3hy- 
drate stores. The low respiratory quotients obtained during exer- 
cise on a high fat diet by Krogh and Lindhard3 are, on this concep- 
tion, due to the latter phenmienon, and would not, presumably, 
occur in mild exercise. The experiments of Anderson and Lusk;* 
who obtained R. Q.’s approaching those of fat in exercise during 


