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,ugh the feeder dike in the reddish-brown soil beneath the sand boil was variable. 
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Therapeutic purines and 
analogs 

A LMOST half a ccnnin ago the 
idea was formulated that nuclcic 
acid bases-which \vcrc nccdcd 

by all cclls but \\,ere taken up more 
readily by those that were dividing rap- 
idly-might bc cxploitcd for use in 
stopping the growth of cancer cclls and 
infectious agcnts. A scarch was thcrc- 
forc bcgun for c\-totosic and thcrapcu- 
tic analogs of purines and pyrimidines. 
This scarch has had duzlin clinical as 
a r l l  as basic science payo&. Gertrude 
Elion dcscribcs highlights of the work 
on purinc analogs for tvhich she and 
(3corgc Hitchings shared-ivith James 
Black-a Nobcl Prize in 1988 (pagc 
41).  The first clinical succcss came in 
the early 1950s: children with lcukcmia 
responded wcll to thc drug 6-mcrcapto- 
purine, and today 6-mcrcaptopurinc rc- 
mains part of the combination chcmo- 
therapy that cures most children with 
this discasc. Later, azathioprinc, an im- 
munosupprcssivc agcnt, was dcvclopcd 
and put to use in the treatment of 
autoimmunc discascs and as a supprcs- 
sor during organ transplantation. ,Mort 
recently, acyclovir, an antiviral has bccn 
uscd for trcating gcnital hcrpcs and 
shinglcs and for suppressing viral infcc- 
tions in irnmunocompromiscd patients. 
The rcscarch has cxplorcd both normal 
and abcrrant athways of purinc mctab- 
olism and 2 us has also Icd to the 
dcvclopmcnt of drugs for metabolic dis- 
eases such as gout. 

Old cold life oases 

T HE gro~\f th  of communities of 
marine organisms, thc so-called 
"lifc oascs," around cold sccps on 

occan floors is not a new phcnomcnon: 
fossils and gcochcmical cvidcncc from 
nvo islands in thc Canadian Arctic tracc 
lifc oascs at cold sccps back to thc Early 
Crctaccous (somc 140 million ycars 
ago) (pagc 53).  The seep communities 
on Ellcf Ringncs Island and Prince Pat- 
rick Island wcrc, like modcrn sccp com- 
munitics, bascd around chcmosynthctic 
bactcria that uscd mcthanc as thcir cncr- 

X'U~CC; the mcthanc oo7xd through 

faults onto the cxcan floor. As the bac- 
teria oxidiirxd methane. they prtduccd 
carbon diosidc with a distinctive ixl- 
tope signature; the carbon diosidc was 
incorporated into carbonate r c ~ k s .  A 
crust of carbonate formed at the cxcan- 
sea floor interface, and gas prcssurc 
from bclotv caused cracking; seeping 
hydrogen sulfide created a corrosive 
environment conducive to pyrite prc- 
cipitation. The f d  web that dcvclopcd 
around the bactcria included various 
grazing and filtering organisms-tubc 
tvorms (with tclltalc pyrite-coated 
tubcs), bivalves, gastroptds, brachio- 
pods, fishes, and ottlcrs. Although the 
sources of thc mcthanc and hydrogen 
sulfidc arc unclear, Rcaucham 41 4 1 1 .  

notc that since hydrocarbon-ric g fluids 
once sccpcd to  thc surfacc in this area 
thcrc may still bc oil o r  gas bcncath the 
surfacc. 

Liquefaction of 
Superstition Hills 

0 N 24 Sovcmbcr 1987, an 
carthquakc struck thc Impcrial 
V a l l c ~  of California. An array 

of instruments that had bccn installed 5 
ycars earlier in the nearby flood plain of 
thc Alamo River monitorcd both the 
changcs in thc pore-tvatcr prcssurc in 
thc natural silo, sand laycr and the 
shaking of thc carth above and bclow 
thc laycr (pagc 56).  Surprisingly, and in 
contrast to laboratory cspcrimcnts in 
\vhich liqucfaction occurs at thc same 
timc as strong shaking, porc-water prcs- 
surcs rose only slowly as the shaking 
intcnsificd, and the sandy laycr com- 
plctcly liqucficd only ~\lcll aftcr the 
strong canhquakc motions had ccascd. 
Water and muddy sediments erupted 
from the carth, turning thc sitc into a 
quagmire (covcr). Holzcr el 0 1 .  suggcst 
that complctc liqucfaction may havc 
bccn dclaycd until uneven pore-watcr 
prcssurcs \vcrc rcdistributcd in thc 
ground, An understanding of the dy- 
namics of liquefaction is important for 
evaluating contemporan carthquakc 
hajrnrds and for palcoscismologic ana- 
lyscs, bccausc ancicnt sand boils arc 
uscd for dating prehistoric earthquakes 
and estimating thcir magnitudes. 

New vaccine strategy 

T HE flagella of' Snltt~ot~c,lln havc 
bccn uscd as the carriers of cpi- 
t o p s  (foreign determinants) in a 

new v p c  of vaccine (pagc 70).  Flagella 
arc prominently positioned on the bac- 
terial surfacc and arc, thcrnsclvcs, highly 
immunogenic. Into the hypcnariablc 
rcgion of thc (previously cloned) gcnc 
for the flagcllin protein, Scwton c3r nl.  
inscrtcd a synthetic oligonuclcotidc cor- 
responding to an cpitopc of cholera 
tosin. The flagcllin protein tolerated the 
insertion and assembled propcrl!.. Chi- 
meric flagcllin was expressed at the sur- 
face of artcnuatcd Sn/ttlotlc*lln organisms 
and, in mice, induced an imn~unc rc- 
sponsc spccific for the cpitopc. This 
dclivcn system may bc able to  present 
many ditiercnt vpcs  of cpitopcs fhr 
immune rcsponscs and is already k i n g  
asscsscd for use with cpitopcs dcrivcd 
from scvcral othcr bactcria and viruses. 

Sensing scents 

E LECTROPHYSIOLOGIC studies of 
single olfacton cclls-both iso- 
lated cclls and cclls in tissuc 

sliccs-arc elucidating how odors arc 
dctcctcd (pagc 79).  Thc cclls, from sala- 
mandcrs, wcrc cxposcd to an "odorant 
cocktail" containinp micromolar or 
highcr amounts o scvcral aromatic 
compounds. As thc cocktail "puff' ar- 
rived at thc ccll surfacc (in about 20 
milliscconds), clectrodcs at individual 
cclls rccordcd an inward currcnt that 
occurrcd in rcsponsc to potassium ions 
in the mixturc; aftcr a dclay of hundrcds 
of milliseconds, constituents of thc 
cocktail gcncratcd thcir ion currcnt. 
Fircstcin and Wcrblin point out that thc 
rcsponsc kinetics-both thc dclay in thc 
rcsponsc and the shapc of thc dosc- 
rcsponsc cuwc-arc consistcnt with in- 
volvcmcnt of a sccond messenger in 
olfaction: instcad of acting directly on 
mcmbranc ion channels, the (xiorants 
may stimulate an enzyme cascade that is 
instrumental in gating the ion channel 
in the mcmbranc. The bitxhcmistn and 
biophysics of t d o r  dctcction by olfac- 
t o n  cclls arid of light dctcction by 
photoreceptor cclls may bc v c n  similar. 
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Scare of the Week 

T he fable of the boy who cried wolf is as pertinent today as it was in Aesop's time. We 
are being subjected to the scare of the week. Some of these scares may reflect real 
dangers, but they are becoming obscured by a cacophany of false or exaggerated 

ones. Two that hit the headlines recently illustrate quite different problems. 
The first was a highly publicized announcement by the Natural Resources Defense 

Council that Alar-treated apples would cause thousands of cancer deaths to children. The 
reaction was predictable: school districts quickly canceled apple distribution and the fruit 
piled up on grocery shelves. The facts came more slowly. Only 5% of apples are treated with 
Alar, and in that 5% the levels of Alar are well below conservative Environmental Protection 
Agency tolerances. Even in a worst case scenario the probability of cancer among the 
affected group would change from 25% to 25.025%. When health commissioners 
announced the facts, the country returned to normal and apples were returned to school 
districts and grocery shelves. However, serious psychological and financial damage was 
sustained. 

It is time to recognize that public interest groups have conflicts of interest, just as do 
business groups, even though their public positions are orthogonal. Businesses prefer to be 
out of the limelight; public interest groups like to be in it. Because they are selling products 
in the marketplace, businesses downplay discussions of hazard. Because public interest 
groups acquire members by publicity, they emphasize hazards. Each group convinces itself 
that its worthy goals justify oversimplification to an "ignorant" public. Businesses today 
have product liability and can incur legal damages if they place a dangerous product on the 
market. Public interest groups have no such constraints at the moment; it may be time to 
develop appropriate ones so that victims of irresponsible information have redress. Public 
interest groups, as well as apple growers, contribute importantly to our society, but both 
groups should be accountable for their acts. 

The second scare was the banning of Chilean grapes after a terrorist threat and the 
finding of traces of a little cyanide in two grapes. On the surface it resembles the Alar scare: 
the amounts of cyanide were found to be negligible, so the job losses and the ensuing ill will 
created among Chilean farmers seemed disproportionate in retrospect. The difference is that 
eating too much cyanide can cause instant death, whereas Alar presents a possible danger 
only over a lifetime of consumption and that scare required no instantaneous action. 
Although the Chilean grape scare may have been more justifiable, a reevaluation suggests 
that a less extreme reaction would have been more appropriate. 

The overreaction in these cases has as its background the present climate in our society 
in which complete safety without cost is seen as a feasible goal. The possibility of danger, 
therefore, is perceived to result from chicanery, negligence, or incompetence. In such a 
climate, officials respond with extreme measures. Because increased costs in either the 
affected products or in taxes are not obviously linked to these official actions, the system 
becomes tilted to overreaction. A certain balance is necessary to prevent the costs of 
legitimate safety measures from becoming prohibitive. A graphic illustration of this problem 
surfaced recently with the arrest in Los Angeles of a person who admitted having made 
about a hundred bomb threats to airlines, all false, each of which had been investigated by 
authorities. If every threat causes fights to be canceled or fruit to be removed from grocery 
shelves, terrorists and psychotics will soon be able to grind society to a halt. On the other 
hand, the alternative of broadcasting each threat, caveat emptor with a vengeance, would 
soon cause all warnings to be ignored. 

To thread our way between real dangers and false alarms, we must often let officials 
decide which terrorist threats deserve wide publicity, and the public must be understanding 
of risk as well. Because these officials cannot always be right they deserve to be judged on an 
overall record, not from the certainty of hindsight. The public must recognize that a risk-free 
society is not only impossible, but intolerably expensive. At some point the real danger of 
too much pesticide must be balanced against the value to poor people of cheaper fruit. There 
are numerous deaths from falls down stairs in the home every year, but we do not advocate 
that all staircases be replaced by elevators. Scares of the week are in the same category. We 
cannot afford to be complacent about real threats, but we must remember that to be alive is 
to be at risk.-D~~rEL E. KOSHLAND, JR. 
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should believe in scientific findings as con- 
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Samuel I. Rapaport 
Donald J. Reis 
Alvin P. Shapiro 
Charles C. Sprague 
Martin H. Steinberg 
Edward J. Stemmler 
Roger H. Unger 
Thomas A. Waldmann 
Henryk M. Wisniewski 
Sheldon M. WoKf 

Section 0 - Agriculture 
Fuller W. Bazer 
Royce S. Bringhurst 
David R Dilley 
James N. Moore 
John J. Mortvedt 
Lowell Edward Moser 
G. Edward Schuh 
David S. Shriner 

Donald H.  Wallace 
Jack M. Widholm 
Peter J. Wierenga 
Edgar P. Young 

Section P iindustrlal 
Science 
James L. Dwyer 
Mary Ellen Mogee 

Section Q - Education 
Frederick Reif 
Edward C. Stoever, Jr. 

Section R - Dentistry 
Sheldon Baumrind 
Richard E. Bradley 

Section S - Pharmaceuti- 
cal Sciences 
Nicholas Bodor 
Harold Boxenbaum 
Glenn A. Brewer 
George H. Hitchings 
Adelbert M. Knevel 
Hal N. Wolkoff 

Section T - Information, 
Computing, and 
Communication 
Andrew G. Barto 
Christine I,. Borgman 
Jane Bortnick 
Craig I. Fields 
Robert Langridge 
Jack Minker 
Jurg Nievergelt 
Dana S. Scott 
Henry Small 

Sectlon U - Statistics 
John M. Chambers 
John A. Flueck 
Donald Guthrie 
Seymour Jablon 
Gordon G. W. Kalton 
James M. Landwehr 
M. Clinton Miller 
Leonard Roy Shenton 

Section W - Atmospheric 
and Hydrospheric 
Sciences 
Robert C. Beardsley 
Robert C. Harriss 
Roy L. Jenne 
V. Ramanathan 
Allan R Robinson 

Section X - Societal 
Impacts of Science and 
Engineering 
Luther J. Carter 
Robert M. Cook-Deegan 
David Owen Edge 
Allan Richard Hoffman 
Sheila S. Jaqanoff 
Richard A. Meserve 
Dorothy Shore Zinberg 

Section Y - General 
Interest in Science and 
Engineering 
James W. Curlin 
Sharon M. Friedman 
Sheila Grinell 
Shyamal K. Majumdar 
Keith Benson Mather 
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