
SCIENCE'S COMPASS 

Breast Cancer Detection References and Notes 
1 For more information about mammozrams, call the 

National Cancer Institute at 1-800-4-~ANCER. 
In the Quinn the 2, Clinical Practice Guideline--Quality Determinants of 
House" (Random Samples, 5 Mar., p. Mammoeraohv lAeencv for Health Care Policv and 

r , \ -  .# 

1445), it is reported that actress Jane Sey- Research. Silver Spring. MD. October 19941, p. 120. 

mo& suggested that women opt for thir- 
mography before mammograms, which 
"are now known to be causing cancer." 

One Signal or Two? 
This statement was made duringa hearing In their Perspective "Communication goes 
on alternative health care before the Com- multimodal"' (Science's Compass, 26 Feb., 
mittee on Government Reform in the U.S. p. 1272), Sarah Partan and Peter Marler de- 
House of Representatives. scribe a theoretical framework for studying 

This statement may have serious reper- multimodal signals. Their arrangement 
cussions for women's health. First, it may 
frighten and discourage women from hav- 
ing regular screening mammography. Sec- 
ond, the Food and Drug Administration 
has not approved thermography equipment 
for screening purposes. 

A high-quality mammogram is the 
most effective way to detect breast cancer 
early (even before it can be felt), when it is 

classifies many compound signals (those 
made up of two or more components), but 
one class of signals is missing. Partan and 
Marler assume that each signal component 
has "meaning" when presented alone, and 
yet there is no reason why this should be 
the case. Guilford and Dawkins (1) origi- 
nally proposed that extra signal compo- 
nents could enhance the learning of a mes- 

most treatable. Studies show that regular sage without providing any extra informa- 
screening mammograms can help decrease tion themselves, a process known as "po- 
the chance of dying from breast cancer. tentiation." There are not only supportive 
Finding a breast tumor early may mean data for this psychological effect, but also 
that a woman can choose surgery that for noninformative components enhancing 
saves her breast. Also, she may not have to the detectability and discriminability of in- 
undergo chemotherapy. formative signal components for receivers 

While many people are worried about (2). Noninformative signal components 
exposure to x-rays over time, the low 
amount of radiation used for mammo- 
grams does not significantly increase the 
risk for breast cancer. The Mammography 
Quality Standards Act (MQSA), passed by 
Congress in 1992, set a maximum radia- 
tiondose limit that is acceptable. Under 
MQSA, all of the nation's mammography I I 

Isolate DNA by Nal Method 

No Phenol 
No Chloroform I 

facilities receive an annual inspection. The 
inspection data show that radiation expo- I I High Purity&Weld I 
suks are well within the established limit. 
T ~ U S ,  a woman's chances of getting breast I I DNA Extractor Kit I 
cancer from mammography are remote (I) 

Thermography displays and measures 1 I TO DsnEIResidualDNA 
heat vatterns in tissues near the surface of in serum or Contaminant I 
the Geast. In 1993, the American Medical D M  in B i o p h a m a ~ ~ / s  
Association declined to recommend ther- I I I 
mography for medical applications. The 
Agency for Health Care Policy and Re- I I DNA Extractor I - - 
search strongly recommends that thermog- 
raphy should not be used as a screening I I 
tool for breast cancer detection (2). 
insurance providers, including Medicare, 
might not pay for thermography for breast 
cancer screening because it has not been 
shown to be effective. 

Those who are seeking alternative 
medical procedures, such as thermogra- 
phy, should consult with a reputable, li- 
censed health care provider before using 
such a procedure. 
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The Most Extensive Line 
of  Rat ELISAs 

One- or two-plate ELlSA format 
Validated for measuring species 
specific proteins 
Low pgImL Ultra Sensitive ELlSAs 
Precise - < I  0% inter-assay; 

<8% intra-assay 

Also available - 
Mouse, Primate, Swine 
and a complete line of 

Human ELlSAs 

Figure 1 

Show Me! To maximize your ability to 
quantitate proteins in various concentra- 
tion ranges, BioSource has developed 
several Ultrasenstive (US) ELlSA kits. 
Figure 1- Human IL-4 and IL-4 US 
Cytoscreen" kit standard curves. The normal 
and Ultrasenstive Cytoscreen" kits obtain 
sensitivities of c3.0 pg/mL and c0.27 
pg/m L, respectively. 

For research use only. 
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S C I E N C E ' S  C O M P A S S  

may produce no measurable behavioral re- 
sponse at all in isolation-for example, the 
odor and color components in innate biases 
against warning signals (3). 

How do these fit into Partan and Marler's 
model for studying multimodal signals? In 
the text of the Perspective, they correctly de- 
scribe such signals as those where the "multi- 
modal stimuli evoke a response not elicited 
by the unirnodal components," yet in the ac- 
companying figure, they appear to assume 
that each component will produce its own re- 
sponse. The discrepancy may have arisen be- 
cause Partan and Marler consider only the in- 
formation content, or the "meaning," of sig- 
nals. Although this point is fundamental to 
signal evolution, other selective forces are at 
work designing signals. Receiver psychology 
is hdarnental to signal design and can select 
for extm components that do not provide in- 
formation or provoke a response alone (2). 

While wholeheartedly supporting their 
initial approach to the subject, I think that a 
wider consideration encompassing nonin- 
formative signal components provides a 
more useful framework for studying multi- 
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Response 
Rowe elaborates an interesting topic that we 
had room to mention only briefly. She dis- 
cusses the point that certain signals, such as 
the aromatic pyrazines that are produced by 
some noxious, aposematic insects, have no 
apparent behavioral effect on birds when 
they are presented on their own, but are po- 
tent when presented multimodally, as we 
stated in our Perspective. Although pyrazines 
in solution at first elicit head-shaking (I), a 
common response to something distasteful, 
it is indeed remarkable that, alone, the scent 
of this widely used class of compounds elic- 
its no obvious behavioral response from 
birds. That the odors do incur latent physio- 

modal signals. 
Candy Rowe 

Department of Psychology, University of Newcas- 
tle, Newcastle upon Tyne, NE1 7RU, United King- 
dom. E-mail: candy.rowe@ncl.ac.uk 

logical responses is evident from their poten- 
tiation of responsiveness to other stimuli, 
such as color, as Rowe has shown in her 
work (cited in our Perspective). The well- 
documented fact that one stimulus can po- 
tentiate ("prime" or "sensitize") or block re- 
sponses to another stimulus (2) is illustrated 
by our examples of modulation, in which the 

addition of a second component increases or 
decreases the effect of the first. as well as bv 
emergence, in which the multimodal signal 
elicits a novel response. 

With regard to the figure, we intended it to 
symbolize all possible responses, including 
those that are latent and not immediately ap- 
parent in behavior, as was stated in the text. 
The use of geometric shapes to symbolize dif- 
ferent types of responses, such as the square 
and the circle, includes the possibility of "no 
overt behavioral response" one such type. 

Sarah Partan 
Peter Marler 

Center for Animal Behavior, University of Califor- 
nia, Davis, CA 95616, USA. E-mail: srpartan@ 
ucdavis.edu 
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CORRECTIONS A N D  CLARIFICATIONS 

Reference 3 in the Research commentary "How 
calcium enhances plant salt tolerance" by E. Ep- 
stein (Science's Compass, 19 June 1998, p. 1906) 
should have included "1. Li, Y.-R. 1. Lee, S. M. Ass- 
mann, Plant PhysioL 116,785 (1998)" 
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