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A new procedure for the production of experimental
nephrosis in rats is described. Originally developed
for the study of body fluid distribution during mas-
sive edema, it has become a valuable tool for the
experimental study of renal physiology and pathol-
ogy, and for related research. [The SCI” indicates
that this paper has been cited in more than 230
publications.]
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The search for a pathobiological basis of a
clinical problem led to the discovery of a
nephrosis-inducing compound. While Federico
Gbmez and his group at the Hospital Infantil de
Mexico studied the clinical and biochemical
features of advanced protein-energy malnutri-
tion, they had been puzzled by the seemingly
incongruous coexistence of massive hypo-
albuminemic edema and severe diarrheal "de-
hydration." Thus, in 1953, having been admitted
by Harvard as a trainee and research fellow in
pediatrics with Jack Metcoff's group at Children's
Medical Center, | was assigned the investigation
of the patterns of body composition in edema-
tous weanling rats. Achieving severe hypo-
albuminemia by feeding a protein-deficient diet
turned out to be impossible, and a different
approach was sought

The recent availability of theaminonucleoside
of puromycin (6-dimethylamino purine, 3-amino-
d-ribose) provided a golden opportunity, as our
first experiments showed. Indeed, "daily subcu-
taneous injection of [this compound] into imma-
ture male rats for 10 to 12 days results in gener-
alized edema, ascites, marked proteinuria,
hypoproteinemia, hyperlipemia, and azotemia."
Salt loading greatly magnified the amount of
ascites and edema. The renal lesions in the fully
developed syndrome consisted of thickening of
glomerular basement membranes and loss of

mitochondria in the renal tubular cells, closely
resembling the so-called minimal-change dis-
ease, i.e., the predominant lesion in the nephrotic
syndrome as seen in children. Besides ascites,
the major tissue reservoir for edema fluid accu-
mulation was shown to be the skin and subcuta-
neous tissues. Total body and muscle potas-
sium content decreased slightly in the nephrotic
rats.

These interesting observations on fluid dis-
tribution and electrolyte changes enjoyed rela-
tively little scientific resonance. The procedure
itself did, as predicted in the original paper, and
became, "a convenient tool for exploring many
features of renal disease." The initial findings on
renal Pathology were confirmed almost immedi-
ately.” Metcoff's group continued working on
the correlation of kidney ultrastructure and en-
zyme activities in these animals, and observed
that the biochemical preceded the morphologi-
cal changes.” It quickly became evident that
the severity, persistence, and histopathologic
features of the aminonucleoside nephropathy
are related to factors as variable as the strain
and the age of the animals,’ the route of admin-
istration of the compound, and the size and
frequency of the doses, as well as the diet and
the pharmacological action of other intervening
drugs. In some experimental modalities the "clini-
cal" picture and the renal lesions are totally
reversible, but the severe forms may be charac-
terized by histological features and an evolution
resembling focal and segmental progressive
glomemlosclerosis in humans.®

This procedure has fostered considerable
advances in kidney physiology and continuing
progress in the understanding of human renal
disease, as well as of the pathodynamics of
related ailments, such as atherosclerosis and
arterial hypertension.” The recent addition of
adriamycin might provide a valuable alternative.
m At the present pace of technological progress,
the survival of a procedure for such a long
period is indeed an increasingly uncommon
experience. Scientific discovery, no matter how
fortuitous, is still the basis of legitimate human
ascent.
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