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Clouds and climate 

H ow do clouds affect the climate 
of the earth? Clouds play a 
complex role: they reflect in- 

coming solar radiation back into space; 
they also absorb thermal radiation from 
thc earth, reducing the cmission of this 
energy into space. The balance struck 
among opposing cloud effects varics 
with a numbcr of (sometimes poorly 
understood) parameters, including hu- 
midity, land versus ocean processes, 
convection, cloud type (for cxamplc, 
cumulus clouds generally reflect more 
than they heat whereas cirrus clouds 
heat more), and others. An experiment 
that is addressing the relations of 
clouds, radiation, and climatc was be- 
gun in 1984 (cover); three orbiting 
satellites are collecting data on radiation 
coming to and emitted from the earth. 
Overall, the Earth Radiation Budget 
Expcriment (ERBE) has shown that 
clouds tend to cool the earth. Rama- 
nathan et al. discuss the ERBE experi- 
ment and some of the data that have 
bcen collected, the feedback relations 
that link climate changes and cloud 
effects, the implications of the data for 
gencral circulation models, and the in- 
sights that ERBE data will provide 
about past and hture earth climates and 
climatc changes (page 57). Kerr dis- 
cusses this work in relation to the green- 
house phenomenon (page 28). 

Useful superconductors 

I F the new high ternperaturc super- 
conductors are to be of usc for 
anticipated applications, the com- 

pounds must be available as small parti- 
cles that will sinter well into dense 
compact structurcs. Procedures and 
conditions for synthesizing the requisitc 
small particles of the YBaZC~306+x 
class of supcrconductors are described 
by Horowitz et al. (page 66). The syn- 
thesis was carried out at lower tcmpera- 
tures than those that have bcen used in 
prcvious synthcscs (and that have rou- 
tinely yielded only large particles). Sta- 
ble intermcdiatcs that usually contami- 
nate the end product did not form but 
the desired prccursors did. Chemical 

and physical analyses confirmed that 
high transition temperature supercon- 
ducting compounds (with an onset 
temperature for superconductivity of 
87  K) had successfully been produced. 

Phylogenetic 
relationships 

M OLECULAR studies help in the 
shaping of phylogenetic trees 
and can sometimes reveal un- 

suspected relationships among orga- 
nisms. A study of the so-called 16s-like 
ribosomal RNA of Ciardia larnblia, a 
protozoan parasitc that can infect hu- 
mans drinking from contaminated lakes 
and streams, indicates that, although 
this organism is a eukaryote, its genetic 
material is as old as and close in struc- 
ture, size, and organization to that of 
prokaryotes (page 75). Thc sequencc of 
the 16s-like ribosomal RNA was deter- 
mined and compared with small sub- 
units of RNA from a number of other 
cukaryotcs and prokaryotes. Giardia 
lamblia has been placed in the earliest 
diverging branch of cukaryotes, it 
shares with certain prokaryotcs a num- 
ber of features besides those common 
to the ribosomal RNA molecules, and 
its evolutionary distance from certain 
other eukaryotes, based on the RNA 
scquence comparisons, appears to be 
greater than its distance from some of 
the prokaryotes. Sogin et al. suggest 
that eukaryotes might better be classi- 
fied as distinct lineages that divergcd 
within a single kingdom rather than as 
members of the thrce classically defined 
kingdoms of eukaryotes-the animals, 
plants, and fungi. 

Pavlovian immune 
response 

A flashing light and a humming 
fan can bc made to trigger cclls 
of the immune system (mast 

cells) to release a mediator (protease 11) 
of allergic reactions. This pairing of 
seemingly unrelated stimulus and re- 
sponse was achieved in rats through 
associatcd exposurcs of the animals to 
thc light and noisc (the audiovisual cue) 

and to egg albumin (an allergenic sub- 
stance) (page 83). In response to albu- 
min, antibodics of the immunoglobulin 
E class (the class associated with allergic 
reactions) were produced and media- 
tors were relcased from mucosal mast 
cells. After several training sessions, the 
audiovisual cue could, alone, induce the 
release of thc mediator. This experirnen- 
tal demonstration that the immune 
hnctioning of an animal can bc suscep- 
tiblc to Pavlovian conditioning may 
have many natural correlates. Mac- 
Queen et al, suggest a number of likely 
examples, including allergic discases 
such as rhinitis and asthma and intesti- 
nal diseases of unknown etiologies such 
as ulcerative colitis, Crohn's disease, 
and food sensitivities, all of which have 
prcviously becn suspected of involving 
associated nervous system and immune 
system effects. 

Auxin and gravitropism 

A UXIN appears to mediate gravi- 
ty's signals in plants, causing 
roots to grow downward and 

plant stems and leaves to grow upward 
(page 91). Molecules of RNA (called 
small auxin up RNAs or  SAURs) that 
are known to be under thc regulation of 
the plant hormone auxin were mapped 
inside soybean hypocotyls after the 
seedlings had been reoriented with rc- 
spcct to gravity. Vertical seedlings were 
positioned horizontally; the lower side 
grew more quickly than did the uppcr 
side until the apex turned upward; 
thereafter, the two sides grew upward at 
the same rate. McClure and Guilfoyle 
found that thc SAURs redistributed in 
the seedling before there was physical 
(visual) evidence of a response to gravi- 
ty and that thc fastest growth occurrcd 
where thc most SAURs had accumulat- 
ed. The SAURs were concentrated in 
the cortex and epidermal layers of the 
hypocotyl. A similar redistribution of 
SAURs is known to occur when exoge- 
nous auxin is applied to a seedling. 
Exactly how gravity induces its effects is 
not known: it may require the redistri- 
bution of endogenous auxin within 
plant tissues or some othcr molccular or 
biochemical events. 
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1989 New Year's Resolution: Go to Heaven 

I n making New Year's resolutions it is imperative not to aim too low. For example, until 
recently I thought that very few people got into heaven and that editors never made it. 
A new survey, however, shows that 85 percent of Americans say there is a heaven and 

66 percent expect to get there. 
Those are staggering figures, as it is my impression that 36 percent of the population is 

made up of salesmen who call you by your first name before you have even said one word of 
greeting. Another group (23 percent) consists of the retroactive predictors-the guys who 
now know that the stock market was bound to crash, that Bush was sure to be elected, and 
that Japan was destined to corner the chips market. Then there is a group (22 percent) who 
keep telling us that life was better in "every century but this and every country but our own." 
Because these individuals seem to have less chance of entering heaven than a camel squeezing 
into a modern airplane seat, my own chances appear to have risen dramatically, and I have 
decided to go for it. 

As one step toward this goal, I have resolved, for 1989, to become humble. Being 
humble is not easy for ordinary people, and it is extraordinarily difficult for editors. 

One of the conspiracies against humility might be called "the heroism of the arbitrary 
decision." Sooner or later, anyone in authority is going to be called upon to make an 
arbitrary decision because time runs out before the facts are in. The first such decision is 
made with fear and trepidation and with effusive protestations that one hopes it will never 
happen again. The second time one rationalizes that it is part of the job and that, in fact, a 
great deal of time and effort were saved by not consulting too many other people. The third 
time one notices a tendency to regard oneself as the hero cutting the Gordian knot with a 
brilliance and integrity not given to ordinary mortals. 

The second enemy of humility is known as "the euphoria of the adoring multitude." All 
who have favors to dispense attract a following who will sing solemn songs assuring them 
that they are doing well. It is not only delightful to hear, but also the human brain is 
designed to amplify such signals and to diminish or completely eliminate the objections of 
"the lunatic fringe" who have the effrontery to suggest that one is doing poorly. 

Finally, there is "the lure of evangelism," that almost imperceptible shift from a person 
who is puzzled by the cacaphony of facts, theories, and opinions in the modern world to one 
who suddenly believes he or she has seen a clear light and is called to impress this new 
wisdom on those still benighted. For editors this mission can lead to a little twisting of the 
facts, all with the noblest of motives, to help the public to come to the "right" conclusion. 

In thinking how to slay these terrifying dragons, the unlikely idea that the sword of 
humility might be a p o w e h l  weapon emerged after all else had failed. To avoid the 
"arbitrary decision," a capable staff orchestrating a cadre of loyal reviewers should be ideal if 
they are given the support and confidence they deserve. To resist the adoring multitude 
syndrome, both encouragement and criticism are best observed with the smiling skepticism 
of the distant observer. Cyrano de Bergerac commented that he rose to his best only when 
surrounded by implacable hostility. The most outlandish criticism often contains a grain of 
truth, and the songs of praise may be accepted if it is remembered in the deep recesses of the 
heart that a successful path was often chosen by blind luck. 

Finally and most important, a journal such as Science needs evangelism, but the goal 
should be to present as close to the unvarnished truth as it is possible to achieve. As the 
interface between science and society becomes more important and complex, there must be a 
journal that is widely respected for presenting, with perception and candor, the developing 
and changing data and theories of the controversial issues of the day. Evangelism for the 
truth must be based on the humility that there is no omniscience at the frontier. 

It is perhaps symbolic that as the size and competence of the Science staff grows, the type 
in which the editor's name is listed becomes appropriately smaller, and it would be 
microscopic indeed if the army of anonymous helpers were added to the printed list. An 
editor must edit gently but carry a big red pencil. This new modesty will astonish my friends, 
bewilder my critics, and have a salutary effect on Science, as I wend my way to heaven. That is 
why I resolve to be humble in  DANIEL E. KOSHLAND, JR. 
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Theviscous Criterion 
Two scientisfs at the General M o w  Research Labmahies have dmibped 
a way to predict the probability and sarwity of impact injuries in the body's 
soft tissues, including the heart, lives and the central nervous system. 
It is an essential step in designing safety systems to reduce such injuries. 

Thoracic Model 
- D esigning an automobile to damage and the risk of injury cor- 

reduce the risk of injury to its relate closely to the maximum com- 
occupants in a collision demands an pression of the chest-expressed as 
ability to correlate the forces gen- a percentage of the original chest 
erated by the crash with the bio- depth from sternum to spine. This 
logical effects experienced by the Compression Criterion, developed 
people involved. in the early '80s by GM research- 

Military rocket sled experi- ers in conjunction with the Univer- 
ments in the late 1950s measured sity of California at San Diego, is 

I 
I 

man's ability to withstand sudden useful in evaluating injury risk for 
I changes in speed. The resulting safety-belted occupants, where tight 
I Acceleration Criterion was used in coupling to vehicle deceleration 
I 

c 1- setting 60g (60 times the force of reduces the amount of chest com- 
I gravity) as the maximum spinal pression in a collision. 

acceleration allowable under federal Doctors Ian Lau and David 
I 
I motor vehicle standards in a 30 mph Viano- both members of the Bio- 
I ' i crash test. medical Science Department of 

I) - +' This Acceleration Criterion the General Motors Research 
treats the body as a rigid structure. Laboratories- began in 1981 to 

!'I I .  Over the years, however, subsequent evaluate the importance of veloc- 
research on injury mechanisms ity in assessing the risk of impact 

FrGURE2: Latemlvinvof a visa?elasticmodel indicates that injury criteria based injury. They were concerned that 
of the human chest. Dashpot elements (a) and 
s~ngelements (b) mpresent thmacicmpliance. on whole-body acceleration are the maximum compression toler- 
Compression (c) is expressed as a percentage of incomplete predictors of injury risk. ance might underestimate chest 
original chest depth (D). The body is a deformable struc- injury risk at high speeds of chest 
F K ~ ~ R E  1: A) pbt of viscous mponse, VC(~), ture, and injury can be sustained deformation (greater than 3 m/s)- 
during impact (black). C(t)=nonnalized corn- when the chest is compressed in an typical of unrestrained occupants in 

v ( t ) = m t e o f c h ~ t d e ~ ~ ( b l ~ ) .  accident. At low speeds of defor- a frontal crash, or in high-speed 
[ V q m ,  defines the Vixous Criten'on. 
B) Range of validity for viscous Criterion mation (less than 3 meters per side impacts. 
(uerrou). second), the tolerance to rib cage The two scientists designed a 

series of experiments that held 
'25-  

80 
maximum compression constant at 

- - 
I ,I B 16% -well below the tolerance 

level of 35%-and varied the rate 
35J of abdominal compression from 

75- \ "- 5 m/s to 20 m/s. The experiments 

25 - verified that severity of soft tissue 
3.5- injury increased as the velocity of 

2 -I 20 20- compression increased. 
0.25 - These results, plus further 

analysis of previous experiments, 
led Viano and Lau to develop a func- 

Kla>t ,,,,,, tion called the Viscous Respmtse to 

I 
describe the behavior of soft tissue 

, during an impact event. Viscous ' ' "Iio 50 ' Response was defined as the instan- 
Velodty of Defomlation b/s) taneous product of the velocity of 

deformation and compression, var- 
Velodty Compressiion C o m W o n  
( 111/s) ('m ying over time: Vat) ( F ' i  1A). 

(%) 



The mathematical form of the 
Viscous Response is derived from 
analysis of a mechanical analog of 
the viscoelastic response of the 
human thorax. (Figure 2). The dash- 
pots (2a) represent the behavior 
of viscous soft tissue, while the  
springs (2b) correspond to the elas- 
tic skeletal response to impact. 

In computing impact energy 
absorbed by the analog, the domi- 
nant term is the product of veloc- 
ity of deformation and compression, 
with compression defined as chest 
deflection normalized by the origi- 
nal chest depth, (Fig. 2, D). There- 
fore, the  Viscous Response is  
related to absorbed energy. 

D rs. Viano and Lau suspected 
that the injury mechanism for 

soft tissue was also related to 
absorbed energy, and designed fur- 
ther experiments to verify the pre- 
dictive abilities of the peak Viscous 
Response (VCmax). In these tests, 
velocities of deformation ranged 
from 5 m/s to 22 m/s and maximum 
chest compressions ranged from 4% 
to 55%. Analysis of the test data 
showed that the maximum Viscous 
Response was an accurate predic- 
tor of injury risk for the entire data 
set. In addition, VCmax was the 
only biomechanical response that 
adequately defined injury risk for 
the full range of test conditions, 
including the extremes of only 4% 
compression at 22 m/s, as well as 
55% compression at only 5 m/s. 

Investigation across this range 
of deformation velocities effectively 
links together existing knowledge 
of crushing injuries, high-speed 
impact injuries, and data available 
on blast injuries (Figure 1B). 

Applying the Viscous Criterion 
to previously published blunt fron- 
tal impact data, Lau and Viano used 

statistical analysis to show that 
VCmax was highly correlated with 
the risk of severe injury. "For veloc- 
ities of chest deformation above 3.0 
m/s:' says Dave Viano, "VCmax 
is the principal indicator of injury, 
whereas for very slow speeds of 
deflection, the Compression Crite- 
rion assesses crushing injury risk. 
We are, therefore, recommending 
a viscous tolerance for the chest of 
VCma equal to 1.00 m/s, and a 
compression tolerance of Cmax 
equal to 35% to minimize the nsk 
of severe injury in an accident? 

Ian Lau points out the impor- 
tance of such risk assessments as 
targets for automotive designers. 
"Based on our new awareness of 
the  mechanism of soft t issue 
injury, General Motors has already 
designed a self-aligning steering 
wheel that can be an excellent coun- 
termeasure for reducing abdominal 
injuries in a crash? 

The new wheel works in con- 
cert with the energy-absorbing 
steering column, and is available 
as standard equipment on the 
1989 Chevrolet Cavalier. Says Lau, 
"This is an excellent example of 
engineering and medical science 
working together. And because GM 
is the only auto maker with a bio- 
medical research facility and a ded- 
icated staff of research professionals, 
it can only happen here? 

General Motors 

%\K: 
David C. Viano and Ian I? Lau are I 
both members of the Biomedical 
Science Department at the GM 
Research Laboratories. 

Dr. Viano (right) is a Principal 
Research Scientist, leading the 
department's Safety Research Pro- 
gram. Dave received his BS in Elec- 
trical Engineering from the Univer- 
sity of Santa Clara; he holds both 
an MS and a Ph.D. in Applied 
Mechanics from the California Insti- 
tute of Technology. Dr. Viano joined 
GM in 1974 following postdoctoral 
work in Biomechanics at the Swiss 
Institute of Technology. His inter- 
ests include technologies to improve 
occupant protection, the biomechan- 
ics of trauma and disability, trans- 
portation safety, and public health 
approaches to injury control. 

Dr. Ian  Lau came to t h e  
Research Laboratories in 1978, and 
is now a Senior Staff Research Engi- 
neer. Ian has a BS in Electrical Engi- 
neering from Lowell University. He 
holds a Ph.D. in Biomedical Engi- 
neering from the School of Medicine 
of the Johns Hopkins University Ian 
was also a Postdoctoral Fellow of 
the American Heart Associati05 at 
the Hopkins School of Hygiene and 
Public Health. His other research 
interests include traumatic cardiac 
arrhythmias, and occupant interac- 
tion with the steering and supple- 
mental restraint systems. 
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as pressing a button. The BIOSIS Connection phone line. And what's morel You t~eed no SPe- 
is your low-cost direct line to the world's largest cia1 search skills to use the BIOSIS Connec- 
abstracting and indexing service for the life sci- tion! 

ences, and you can be part of it! Put your fingers on the life line ... Subscribe 
now to the BIOSIS Connection! 

This exciting and invaluable life sciences online For more information, a Sign-Up Kit, or a free 
end-user system connects you to all research demonstration disk, contact BIOSIS, 2100 Arch 
and professional information needs, with Cur- Street, Philadelphia, PA 191 03-1 399 USA. 
rent awareness databases covering journal lit- Telephone (215) 587-4800 worldwide; toll free 
erature, patents, books, meetings, theses, 1-800-523-4806 (USA except PA); Telex 
AIDS research, upcoming events and employ- 831 739; Fax (21 5) 587-201 6. 
merit openings. BlOSlS Connection 1s a trademark of BIOSIS 

Yes! I am interested in the BlOSlS Name 

Connection. 
T~tle 

Please send me more information on the 
OrganKatlon 

BIOSIS Connection. 

CI Please send me a BIOSIS Connection 
Address 

Sign-Up Kit. ctty State 

Please send me a free demonstration disk. Code Country 
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MnBlock" System doubles your research flexbility 
and saves your lab time and m o e .  

The -blockn System now has rnorepowez 
We added a second 29 (0.6ml) sample well block 
under independent micro-processor control. 
With the 'Itvin.Blockn System, you can run a 
single 58 sample experiment, or run two 
different 29 sample experiments 
simultaneously. 

It heats and coot3 test samples automatically through 
repeated cycles for any of several user-defined time intervals and 
temperatures ranging from 25O to 100" Centigrade. (1.51111 
sample well block also available) 

If your lab needs a low priced convenient alternative to 
temperature cycling, our general purpose microprocessor- 
controlled incubator is the ideal solution. 
The ~ l o c k m  System includes the following standard 
features: 

Prompt, on-schedule delivery 
High d u e  to cost ratio 
Up to 99 storable, programmable and chainable timettemp 

profiles each of which can have up to 99 timettemp steps 

Dual speed temperature ramps 
Storage for 26 user-generated programs in non-volatile 

memory for quick recall even after the instrument is turned off 
Sample tube temperature monitoring for very accurate set 

points, eliminating need for vigorous additional calibration 
adjustments 

Concise operator guideluser manual which provides 
time-saving learning curve 

Durable, lightweight design for ease of portability 
Chart recorder and parallel printer interfaces 
Warranty protection 
Foreign version power inputs available 
For ordering information and technical assistance in the U.S. 

call 1-800-541-8471. Outside U.S. call 619-457-1888. 

''Rngineerfngforyour Iab'sfutm?. . . today" 

10055 Barnes Canyon Road, Suite G, San Diego, CA 92121 
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