




















Clinical Chemistry u

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 virtually 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 illustrated 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 al®. The pituitary will 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 al.*, 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 I
aspartic acid, as well 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 greatly 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 Osler®, 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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