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This study demonstrated for the first time that changes
in the macronutrient composition of the diet could
alter the rates of metabolism and therefore presumably
the pharmacological actions of the drugs that humans
may receive for therapeutic purposes. The results
strongly suggest that ingividuals with altered nutrition-
al states may show substantial deviations from the
normal in the rates at which they respond therapeu-
ticaily to drugs metabolized by hepatic P-450-depen-
dent monoxygenases as well as in their pattern of me-
tabolism of endogenous steroid hormones. [The SCI®
indicates that this paper has been cited in over 235
publications.}
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Our paper is one of the early reports ori§inating
from a series of studies we began in 1976 at The
Rockefeller University Hospital, in which the
influence of nutritional factors on the biotransfor-

jon of endog; ai genous chemicals was
explored. These studies continue today,? made
possible by the unique metabolic diet facilities de-
veloped earlier at this institution, which permit ex-
acting control of specific food intake of patients and
normal volunteers for long periods of time.

We had found that feeding a diet of charcoal-
broiled meat to humans enhanced the metabolism
of the analgesic phenacetin.? In these experiments
normal volunteers were fed a controlled diet during
the study period, then given a therapeutic dose of
phenacetin (900 mg). The levels of the drug in blood
were markedlr lower after the subjects were fed the
charcoal-broiled diet, compared to the blood levels
obtained when the same individuals were fed an
identical diet cooked with aluminum foil rlaced
between the meat and the burning charcoal.

When this study began, one of the normal volun-
teers had planned to go on the then-popular Atkin’s
diet, whic| permiﬂeds eating protein, but drasticaily

curtailed the intake of carbohydrate. Interestingly,
after about two weeks on the Atkin's diet she was
administered the 900 mg dose of phenacetin and her
blood levels of the drug were extremely low com-
pared to the other eight healthy individuals in the
study group. These blood leveis were further de-
creased by the end of the third week of the study
;vhen the volunteers were put back on the control
iet.

The serendipitous finding in this young woman led
us to conduct a major investigation on the metabo-
lism of antipyrine and theophylline when dietary
protein and carbohydrate contents were manipulat-
ed. The analgesic antipyrine and the bronchodilator
theophylline were chosen because both drugs are
rapidly absorbed when given orally, and both are
substrates for the hepatic cytochrome P-450-depen-
dent monoxygenases that metabolize steroid sex
hormones as well as a great variety of structurally
diverse drugs, carcinogens, and other environmen-
tal chemicals.

Six healthy volunteers were placed on a low car-
bohydrate/high protein diet (LC/HP) for the first two
weeks of the test period. The same subjects were
then placed on a high carbohydrate/low protein
(HC/LP) diet for the second two-week study period.
The fat content of the meals and the caloric intake
per day during each of the test diets were un-
changed. The metabolic clearance rates and the
plasma half-lives of each drug were determined at
the end of each test diet period. There was a signifi-
cant increase in the metabolic clearance rates of
both antipyrine and theophylline when the diet was
changed from a customary home diet to an LC/HP
diet. There was also a significant decrease in the
metabolic clearance rates of the drugs when the
change was made from an LC/HP diet to an HC/LP
diet. Subsequent studies have shown that the bio-
transformation of natural steroid hormones can also
be substantially influenced by such dietary
manipulations.*

Nutritional-pharmacological interactions may oc-
cur, among other circumstances, in those individuals
who undertake weight-reducing regimens of an un-
usual type, in malnourished subjects, in postoper-
ative patients who receive glucose intravenously as
a sole form: of nourishment, in individuals with spe-
cial dietary restrictions, such as vegetarians, and in
large numbers of patients whose disease processes
(for example, diabetes, cirrhosis of the liver, end-
stage renal disease, obesity, and so on) require, or
are associated with, significant nutritional restric-
tions. The potential clinical significance of such
nutritional-pharmacological interactions is, we be-
lieve, considerable.
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