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LETTERS 
Audit at Woods Hole 

The 29 January Sciencescope item "WHOI 
slips into $14 million hole" (p. 587) says 
that auditors told the Office of Naval Re- 
search (ONR) that "WHOI . . . paid staff 
for time when records show they weren't 
actually working." This is not true. While 
the Woods Hole Oceanoerauhic Institution ., . 
has been under the same increased audit 
scrutiny experienced by other academic re- 
search institutions, there has been no charge 
that its employees were paid for time not 
worked. Our overhead structure, which dif- 
fers from that of most universities, requires 

t h e  use of timecards by all staff. What we are 
discussing with ONR is how to appropriately 
assign scientists' time to individual projects 
when the staff does not work the 9 a.m. to 5 
p.m. time periods generally found in indus- 
try. By the very nature of scientific research, 
our staff works evenines. weekends. and in ., . 
the early hours of the morning and routinely 
puts in many hours more than the traditional 
40-hour work week. 

I am proud of the dedication and hard 
work of our employees and students and 
their contributions to knowledge of the 
Earth's oceans. The U.S. taxpayer gets full 
measure-and more-from federal funds 
awarded to our institution. 

Craig E. Dorman 
Director, 

Woods Hole Oceanographic Institution, 
Woods Hole, M A  02543 

Drugs from Third World Plants: 
Creative Approaches 

Thomas Eisner and Ignacio Chapela (Let- 
ters, 15 Jan., p. 294) suggest that Carl 
Djerassi (Letters, 9 Oct., p. 203) and I 
(Letters, 14 Aug., p. 860) focused only on 
"whether the pharmaceutical industry is 
retroactively indebted for its successful de- 
velopment of natural products" and not on 
"whether, as a matter of self-interest," we 
should have some economic custodial rela- 
tionship with nature. I thought we both 
also spoke to other issues. 

The relationship between drug compa- 
nies and drug sources should be based, at 
least in part, on logic and contribution. I 
said (14 Aug., p. 860) that a special case 
should be made for "an ethnobotanist work- 
ing with a shaman in a rain forest. . . ." 
Shaman Pharmaceuticals, a young Califor- 

nian company, is a case in point. Its team 
includes a uhvsician who confirms the 
pathological cokditions being treated. Sha- 
man Pharmaceuticals has pledged to pass up 
endangered plants and is committed to 
furnishing royalties from drug revenues to 
the government and to the native commu- 
nities where the plant was originally har- 
vested. I support this approach as well as 
the Merck-INBio agreement in Costa Rica. 

The~harmaceutical industrv alone will not 
be able'to save the biosphere'. Enlightened, 
imaginative, and cooperative approaches at a 
variety of institutional, governmental, and 
societal levels may have a chance of fulfilling 
the spitit of the biodiversity treaty. 

Irving S. Johnson* 
4601 Rue Belle Mer, 

Sanibel Island, FL 33957 

*Former vice president of research, Eli Lilly and Co. 

No Lack of NO Activity 

We are delighted that one of our favorite 
molecules has hit the big time ("Molecule of 
the Year," 18 Dec., p. 1862). We agree with 
Jonathan S. Stamler et al. (Articles, 18 Dec., 
p. 1898) that the nitric oxide (NO) chemistry 
relevant to physiological function necessarily 
includes the properties of redox-related spe- 
cies as well as NO itself, particularly (but not 
exclusively) those in the neighboring + 1 and 
+3 oxidation states. Among the potentially 
most significant of these is the reactive anion 
NO-, conjugate to the molecule nitrosyl 
hydride (HNO) . 

More needs to be learned about this spe- 
cies, but a considerable body of recent litera- 
ture exists on "the chemistry of NO- in 
aqueous solution." Only one reference is giv- 
en by Stamler et al. to the frequent accounts of 
HNO/NOP formation iq the literature of 
radiation chemistry ( I  ) . The remarkable reac- 
tion of NO- with two molecules of NO to 
form N,O and NO2-, first reported by Gratzel 
et al. ( I )  and seen at thermal reaction energies 
(2), is not mentioned. A reaction between 
NO- and NO2- has been demonstrated in 
the reversibility of the trioxodinitrate decom- 
position reaction (3, 4), and a similar revers- 
ibility has been found for the case of NO- 
produced in N-hydroxybenzenesulfonamide 
decomposition (5). Reduction of NO- to N2 
by hydroxylamine, in pH- and concentration- 
dependent competition with dehydrative 
dimerization, has been shown (6), and NO- 
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can nitrosylate Ni(CN),2- in a direct inser- 
tion reaction (7). 

The intermediacy of NO- in nitric ox- 
ide reduction by hydroxylamine has been 
explored in considerable detail (6, 8). The 
reactivity of NO- formed in this source 
reaction is orders of magnitude less than 
that of trioxodinitrate-generated NO- (6- 
8). This indicates occurrence of NO- in 
singlet and triplet electronic states, as ex- 
pected by analogy to the isoelectronic mol- 
ecule O2 and as substantiated by the pro- 
duction of the triplet anion on photolysis of 
the dianion N20j2- (9). 

The surprising capacity of NO to con- 
vert to HNO/NO- by hydrogen atom ab- 
straction is seen in reactions with H2N202 
(lo), and with hydroxylamine and with its 
alkyl derivatives (6, 8, 1 1). Finally, there 
has been a kinetic demonstration of direct 
nitrosylation by NO- of the Fe(I1) site in 
membrane-bound cvtochrome d (1 2). . , 

This incomple;e recital shows that 
there is a rich and diverse aqueous solution 
chemistry of NO-, much more so than in 
the gas phase. It seem likely that one or 
more of these features may help unravel 
the physiological function pathways for 
the Molecule of the Year. and for that 
reason they should be called to the atten- 

tion of investinators who mav be about to 
L, 

enter the thickets of nitrogen redox chem- 
istry for the first time. 

Francis T. Bonner 
Department of Chermstry, 

State University of New York, 
Stony Brook, NY 1 1794-3400 

Martin N. Hughes 
Department of  try, 

King's College London, The Strand, 
London WC2R 2LS, United Kingdom 
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The "Molecule of the Year" review by Eliza- 
beth Culotta and Daniel E. Koshland, Jr. (p. 
1862), does not discuss the therapeutic use of 
NO in its chemical form as glyceryl trinitrate, 
more commonly (though incorrectly) known 
as nitroglycerin. Readers might think that 
NO only recently emerged as a subject for 
study in humans. The discovery of organic 
nitrates, principally nitroglycerin, as an effec- 
tive treatment for angina pectoris dates back 
to the late 19th century (I), and the proper- 
ties of nitroglycerin and its metabolites have 
been intensely studied over the past several 
decades. In the 1970s, several research groups 
found that nitroglycerin is metabolized in the 
body to form NO (2). The pharmacological 
effects of nitroglycerin-in the relief of angi- 
na, lowering of blood pressure, and relaxation 
of smooth muscle in many organ systems-all 
derive from its metaboliim to form NO. 

The therapeutic use of opiate alkaloids 
from the opium poppy anticipated the dis- 
covery of the endogenous pathways of en- 
dorphins and enkephalins. In similar fash- 
ion, the clinical uses of nitroglycerin ante- 
dated by more than a century the discovery 
of endogenous NO signaling systems and of 
a family of related NO synthase genes (3). 
Improvements in drug design and therapeu- 
tics of this venerable compound will likely 
emerge from recent findings about the mo- 
lecular mechanisms of NO synthesis and 
metabolism. 

Thomas Michel 
Brigham and Women's Hospital, 

Harvard Medical School, Boston, MA 02 1 15 
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Tyrolean Paraphernalia 

Horst Seidler suggests (Letters, 18 Dec., p. 
1868) that the ice-bound prehistoric Ty- 
rolean man (I) may have been using the 
fungus Piptopma bedinus as an antibiotic 
but not necessarily as a hallucinogen. In 
Europe this opportunistic bracket fungus 
infects senile birch trees and, together with 
the related Polypnus squamous, is known as 
the razor strop fungus. For this function, 
strips of it were glued to a leather strap, a 
practice known to the barbers of Cesalpi- 
nus' day (2). Entomologists use it to make 
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