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were made avadable to me by members of the research staff of Parke, Davis & Company. 
My first experiments^"^*, carried out in 1932, were so striking (Fig. 2) that I soon 
developed a long-term interest in metabolic effects of anterior-pituitary hormones. 
When a dog receiving a constant amount of food increased its weight by 1V2 lb. within 
48 hours and stored quantdies of nitrogen, in spite of an increase of more than 40 
per cent in basal metabolic rate, it seemed to be high time to investigate! It was well 
known that a similar increase in metabolic rate induced by intravenous thyroxin is 
accompanied by marked losses of weight and nitrogen. There was, as usual, nothine 
thermodynamically illegal about the behavior of our dog. The fall in nonprotein res­
piratory quotient was due to greatly increased oxidation of fat, not fadure to oxidize 
carbohydrate. Available carbohydrate apparently ran low during the post-absorptive 
period, since all of the extra calories could be supplied by carbohydrate if a sufficient 
amount was added to the diet when the anterior pituitary preparation was given". 
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Figure 2 
Changes in nitrogen output, basal metabolic rate, nonprotein respiratory quotient, water intake, 

urine volume, and weight in a normal bitch treated with crude growth hormone (G). 

Nor was storage of ndrogen spurious. The nonprotein nitrogen of the blood, 
as previously reported by Teel and Watkins", fed during such experiments, and we 
found no change in fecal nitrogen. So began a long-term program with which we are slid 
occupied. Effects of growth hormone and corticotropin on nitroaen metabolism, and 
the relationship of insulin to the latter effect, have been principal foci of our interest. 
Highly purified growth hormone, assayed for residual impurities, has been made avail­
able to us by the Endocrine Study Section, National Institutes of Health. With this 
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preparation, we have verified our early finding^' that in depancreatized dogs receiving 
a constant amount of food and insulin, nitrogen storage is not induced by growth 
hormone but is induced if the insulin dose is increased when growth hormone is given". 
We also found the purified growth hormone, which is virtuady free of corticotropin, 
as diabetogenic as earlier crude preparations in the depancreatized dog. Since diabetogenic 
effects of crude preparations were mild in adrenalectomized depancreatized dogs'', there 
is further work ahead. 

Morphologic and physiologic effects that endocrine glands exert upon one another, 
as well as synergisms between products of these glands, create a rather complicated 
situation. Nowhere is this better dlustrated than in the stubborn problem of calorigenesis, 
recently attacked with renewed vigor by Evans, Contopoulos, and Simpson,'" and Evans, 
Simpson, and Evans." Transferring from the multiorgan level to the subcellular ribo-
nucleoprotein particle, one finds interesting studies on protein synthesis and on effects 
of growth hormone by Balis et «/."". The pituitary wdl continue to provide problems 
for many scientists for some time. 

At our last previous scientific meeting, in Washington, D.C., I presented some 
studies"' on effects of growth hormone and corticotropin on metabolism of N'^ from 
glycine, alanine, and ammonium citrate. I will close with another study"' that has not 
been discussed with this group. Studies of Bartlett and Glynn"" "*. Beaton et rt/."^ and 
Zuchlewski and Gaebler"' indicated that growth hormone alters the activity of glutamic 
oxalacetic transaminase in muscle, and particularly the glutamic pyruvic transaminase 
in liver (see Fig. 4, Ref. 37). The profound reduction in activity of hepatic GPT 
naturally aroused our interest in knowing whether the nitrogen transfer pattern 
is altered. 

In recent studies by Lees and Gaebler"', each of four groups of hypophysectomized 
rats received, by intraperitoneal injection, one of the four N'^-labeled amino acids— 
glycine, L-alanine, L-aspartic acid, and L-glutamic acid. The groups were divided into 
untreated control and growth-hormone-treated subgroups. Forty-eight hours after in­
jection of the labeled amino acids, the animals were sacrificed. Proteins from the myo­
fibrillar fraction of muscle were hydrolyzed, and 7 amino acids, as well as ammonia, were 
isolated by column chromatography. Mass spectrometer determinations of N'" excess 
in these compounds yielded several results of interest. The amino acids from control 
groups, with the exception of threonine, were labeled. Alanine, glutamic acid, and 
aspartic acid, as wed as amide nitrogen received considerable amounts of N ' ^ When 
N'"-glycine was given, serine was heavily labeled. These findings are well known in the 
case of normal rats; the point of interest is that nitrogen transfer was not essentially 
altered in the absence of pituitary hormones. Growth hormone greatiy increased the 
extent of incorporation of N'^ into the amino acids and amide nitrogen of myofibrillar 
protein, but did not alter the nitrogen transfer pattern. 

While browsing in a book containing aphorisms of Sir William Osier"", I came 
upon the following: "One can get along with a few ounces of kidney and less liver. 
The liver is comparatively harmless and useless. It was put in merely for packing 
purposes." No doubt, the last two quoted sentences were only meant to emphasize 
the first one. I do not mean to imply that determination of tissue enzyme activities is 
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a useless pursuit, on which my associates and many other investigators have wasted a 
lot of time, but I do feel that if one can get along with so little liver or kidney, the 
significance of even large changes in tissue enzyme activities must be considered with 
caution. Whenever an experimental approach is possible, experiments with the sub­
strates in question should be carried out. 
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Ĵ .- ^""^ B^^" ' W. B., Sir Will iam Osier: Aphorisms f rom his Bedside Teachings 
and Wrumgs New York, Shuman, 1950, p. 145. 

390 


