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The mounting energy problems of the
last several years have spawned a
number of scholarly and popular
books, but Energy in America’s Future
is unique in its comprehensive and
balanced treatment.

It lays out the facts, prospects, and
policy issues regarding U.S. energy
sources and technologies and analyzes
their environmental, health, and saféty
impacts. Among the issues covered
are the technological approach to
energy conservation, the trade-offs
between coal and nuclear power, and
the prospects for and limitations of
synthetic fuels and renewable re-
sources. Supporting these is an
objective survey of energy’s links with
productivity and our nation’s economy
in the past, present, and probable
future.

The book offers insights that may
surprise even longtime students of
the subject, not to mention laymen
attempting to make sense of often
confusing, often conflicting, reports
about the energy crisis.
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LETTERS
Dioxin Studies

In reference to the article, ‘* Agent Or-
ange furor continues to build”’ by Con-
stance Holden (News and Comment, 24
Aug., p. 770), I note that no mention is
made of long-term studies of the effects
of exposure to dioxin on human health
that are being conducted by the National
Institute for Occupational Safety and
Health (NIOSH).

NIOSH, with cooperation from the
chemical industry, major unions, and the
Department of Defense, is compiling a
registry of the population of chemical
workers in the United States who have
had documented exposure to the constit-
uents of Agent Orange, such as 2,3,7,8-
tetrachlorodibenzo-p-dioxin (TCDD), ei-
ther in the manufacture of 2,4,5-tri-
chlorophenol (2,4,5-T) and other herbi-
cides or in industrial accidents. Once this
registry has been developed, NIOSH
plans to evaluate trends in mortality of
the exposed workers and, if the data per-
mit, will consider conducting morbidity
and reproductive studies. Because the
manufacture of TCDD-contaminated
herbicides began in this country as long
ago as the mid-1940’s, this registry of
several thousand exposed workers
should provide information on the ef-
fects of dioxin exposure that will be rele-
vant to the present and future concerns
of Vietnam veterans.

ANTHONY ROBBINS
Office of the Director,
National Institute for Occupational
Safety and Health, 5600 Fishers Lane,
Rockville, Maryland 20857

Nitrate and Nitrite:
Origin in Humans

The report by Witter et al. (27 Apr., p.
411) on the use of labeled nitrate
(*’NOj37) to investigate nitrate pharma-
cokinetics in humans and the rat repre-
sents an important contribution to the lit-
erature, and directly substantiates sever-
al facts that were previously known only
through indirect measurements. The
most relevant of these is that nitrate is
absorbed primarily in the upper portion
of the small intestine, and that small
quantities can reach the lower intestinal
tract via the intestinal tube or by reverse
diffusion from blood. The significance of
these new findings to the interpretation
of our earlier report (30 June 1978, p.
1487) on excess nitrate synthesis in hu-
mans, and to our hypothesis of intestinal

heterotrophic nitrification requires fur-
ther comment. We believe these new
findings support our hypothesis and
demonstrate that reverse diffusion could
not account for the concentrations of ni-
trate and nitrite in urinary, ileal, and fe-
cal fluids.

The elimination of nitrate from the
body via excretion in urine has been fol-
lowed in our laboratory in young and old
individuals on a variety of diets over pe-
riods of 1 month or longer. We are cur-
rently working on a study in which 24-
hour urine samples have been collected
for a consecutive period of 80 days. The
most characteristic feature of urinary ex-
cretion of nitrate by individuals on our
formula diets is the extreme variability
from day to day. The daily nitrate intake,
as we reported, ranges from approxi-
mately 75 to 150 micromoles, while the
output exceeds the input by factors
of 2 to 60. Over a period of 80 days,
the average excess nitrate excretion of
individuals on a soy diet is greater than
5 grams. Verification of our observa-
tions has recently appeared (/) and has
also been communicated in correspon-
dence (2).

Our studies, and those of others who
have conducted careful experiments on
nitrate metabolism, indicate the follow-
ing highly simplified picture: nitrate
clearance from blood after an oral dose
involves a distribution phase of 2 to 5
hours to peak concentration in urine and
saliva, and a clearance phase with a half-
life of approximately 8 hours (3). It is al-
so well known that nitrate rapidly equili-
brates with extracellular water ).
Therefore, if one assumes no further en-
try of nitrate, the body could clear its
pool in approximately 48 hours, inde-
pendent of the initial concentration of
the pool, since clearance is first-order in
concentration of nitrate. This is, in fact,
the observed result of the studies pre-
viously cited and is also verified by our
unpublished observations of blood ni-
trate concentrations in fasting individ-
uals.

While the ¥N technique would appear
to be extremely valuable for short-term
distribution studies, the short half-life of
BN limits its experimental use to time
periods that are shorter than the distribu-
tion phase of nitrate given orally in vege-
tables or vegetable juices. Another defi-
ciency is the lack of resolution of the
method, which did not permit the experi-
menters to distinguish, for example, in-
testinal contents from intestinal wall. A
third deficiency, as noted by the authors,
is the lack of ability to distinguish be-
tween nitrate and its reaction products.
This is a serious difficulty in the inter-
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