
A Poet's "Education" 

The highly asymmetric notion of "ed- 
ucation" embodied in the Harvard Core 
Curriculum (News and Comment, 8 Dec. 
1978, p. 1063) perpetuates a histori- 
cal accident. The humanists were the 
first to define "education" long ago; and, F 

not surprisingly, they defined themselves 
as the model of what ought to be. We are 
all still imbued with that old idea. We  K MA 
think it terrible if a person studies chem- uo \ F' 

istry/math/physics and learns nothing of FO 

the humanistic side of the world. But no 

one looks askance if a person spends 4 

years in history/literature/poetry and re- 
mains ignorant of the physical world. ' F 

A science school such as Caltech re- 
I quires its students to spend one-quarter  

I of their time in the humanities: that's 

what it means to be "learned" after all. F 

F I IF F'riF ji But is there a humanities depa ment, ' F;Fri>FFF\F\ 

]i'UFF<l. il;/i F I anywhere, that believes it is important 

for people to comprehend the issues be- 
t/ 3iiUIilF'V (iF};ilfli/iK/. hind recombinant DNA research, orthe INTRODUCING 
\F/FF/ /'i LI "F' "i { I F trade-offs between nuclear and fossil BECKI4AN BTS-L,50. 
U ii F/Fl Ii IF UF; fuels? 

li/IF' jFIfl F. IC2}oNlTIIIjjiiij 1K Despite the increasing importance of 
science in our society, most people re- 

I Fi   main ignorant of even its simplest con- I cepts. For such "educated" people, the The tough 
cli FIIFO1III ;Pd/j LI FIIUF .F'FFiiI/F luX world operates as though by magic; they tissue solubilizer 

.IJOiFUPiI)IlL upvMl/ lp p}/p. uF/LF/KuFiriI PSIPlI/PI are at the mercy of any random failure of 

d PIt i.,1I'Qoj4lil, FFFi Ii//rolpilllpcit  cryti / I a device or any dishonest technician. that holds m ore 
I it/Ia Q4o.' r/i/i:IIlri'IIIF'.., I,. Firi.(rPUPri r.i a i And we, in turn, are all at their mercy than its own. 
I 'av'III/ro Xl4 F"pr<..Iro Pr'. 4 isry4 '111< when they are asked to make policy deci- 

UF'FPF/iitXSIlriSt/ FFF <Si IF5OFiii(F.FU Fi '4</IiIXOS/liIIiF /"' F' F' sions involving scientific matters. To solubilize tough tissue such as 
(il/lI /FI5 (JStJId\/tiFIIirS/ FFi. a a. IIiruiiIIIllI(oJ Those who will not understand science nerve fiber, hair and cartilage, you 
hit FF'FIa S/IrS/cl V I FtFIiPlLiiFFIs FF// F trip F/F U become, instead, its prisoners. Such need a tough tissue solubilizer. To 

F F' /F Ucoti S.. FF1' ( .ISiAF/pIi/FIK /,irrliiP4irr\ltkF)S///KF people can feel smug in their cultural eliminate phasing, you need a solubi- 
AS/I I . <riiyillili Fl/Il (cacpitlFlIisIii Fir ] knowledge until the pilot light in the fur- lizer with high water-holding capacity. ItS/I/il F Enter Beckman's new BTS-450, 

F F  < bA' F/Il t/li/tlio<iiil IItrS/lr nace goes out or until they are asked to the rapid, reliable and economical 

FIIFaFIP Inilotul 'I/I/U ppppll C /o'. ri/tilt1 use, or not use, a particular chemical digestor. Ideal for a wide variety of 
ci OhIltSF'V1I'251I1 S/oAr; FIOtOFS/lI.i/. .1/12.1 PtiIiI/lIfy compound, because of tests they cannot proteinaceous tissue and tissue homo- 

LII IF/S/I/F AIIS/IliI/JiS/ri/ ro/IS/S/ui9'iiTh 1tS/0IIIIFF understand, performed according to the genates, including the difficult ones. 
/011/I/I Itrtlo. i55;IIiI/III.0lfltF.0(./I F.FFILF.FS//F/Iil/Iii'flrlIltlI I principles of a scientific methodology As well as polyacrylamide gel appli- 

IFS/Il 1FF AFS/.I FF'FtoF./Iri)IA '4 IAKlftittFIty I whose purpose they do not comprehend. cations. One ml dissolves up to 450mg 

l " :1< I FrIS/IiI'/icriIiiFl'ittli la/Fiu'FS/<j;1 I Has our ''educated'' poet really been of water. And samples solubilized with 
'Yd/ThIl}... ..F'.112F.. roYr IF' ;o''IIrii.lIV liberated from the suffering of Chemistry BTS-450 are perfectly suited for use F'FF'F'5/o with Beckman's READY-SOLVTM NA 

F! FF'IIIIFFFVICF 11 S/PS/lI IIccS/tr.'.IIIils2 I I or merely been made the slave of a can- liquid scintillation cocktail or other AFAi<UIFFIF..F.,.FL.JJF./F\u/uS/Iiic/U.F.F'VIVIP//lrII I cer quack? ill/k/JIll F UF 1K c(/SIpryIiS/S/oL<3S/F Ioi11 1 CHARLEs A. LAVE toluene-based cocktails. 
k/jIll '<ljIlollS/011S/JIfr 'F'OFUF' . "F"' of Social Twenty-four hour response time 

tIUFOIY//S/PiL..FFIiP. I ucnooi Sciences, from Beckman's national network of 
I University of California, Irvine 92717 shipping depots guarantees prompt 

F '"'F F''' F"' delivery. And Beckman's money- 

"F FF./IiF'FF'FFF.  I back offer guarantees satisfaction. 
IFII iik F Call your local Beckman representa- 

'FFUFFF'UFU4 AF'F'FFF S/F 0104>10 '/... 41.11 U/OF 'kilt. 'o .S/lc/IllF/ 
P lIP 1 1/44 S/./J FF/. UFF". Occupational Cancer Risk tive or write: Scientific Instruments F 4 olIF'i 1 UP FOUl;; ' ;ouOlIS/IRUTIIiI i <I Division, Beckman Instruments, Inc., 

..F'.F'.F'S/FFVU/' 4FF r it to/ri IlFot 10021140 0' 00 FAF -i IF In his article of 10 November 1978 P.O. Box C-19600, Irvine, CA 92713. Iii 1FF 'F' U F 0 S/F'..F'.. ""F F (News and Comment, p. 602) Thomas H. Innovation you can count on. 
1FR 4. SF F 'I 'F I /0 1 1FF. OFF 4 Maugh II summarizes various industry- F "L.4440I/"' /v'S/F i1 .0/.  F'  I generated criticisms of the Department 
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(HEW) draft report "Estimates of the 
fraction of cancer in the United States 
related to occupational factors" (1)- 
criticisms that unfortunately lead him to 
conclude that the HEW projections are 
invalid. While this letter is not intended 
to present a detailed rebuttal to these 
criticisms, it offers a general response to 
Maugh' s comments and puts the issue of 
occupational cancer risk estimation in 
better perspective. 

Because of the numerous assumptions 
that must necessarily be made about the 
level of past exposures, size of the popu- 
lation at risk, and so forth, it is difficult, 
if not impossible, to generate any single 
estimate of the number of occupationally 
related cancers that is not vulnerable to 
at least some degree of criticism. Never- 
theless, the purpose of the HEW report 
was to demonstrate that a careful consid- 
eration of the multifactor etiology of 
most cancers would indicate that occu- 
pational exposures play a more signifi- 
cant role in the onset of this disease than 
has been generally recognized. 

One of the major arguments offered to 
support the claim that the HEW figures 
are grossly inflated rests on assertions 
that the risk estimates used in the gov- F FFF.F.'.O;IS/ 
eminent document are far too high, and 
that they do not reflect current industrial 1 FI/. 
exposure levels. Maugh states that the IS/F U'FF.VFFUFF F';. OFF' . 

HEW investigators ''in each case'' took FFIIFFF FFUF.AF'FFFIFFF.FFIFF'/FF'F'UTFF / 

"the highest risk ratio available" in mak- 'F' F' 'F' F F F' F F F F' 
ing their projections. This is clearly not 
true, as inspection of table 2 (1, p. 33), 
the accompanying notes (1, pp. 34-38), and 
the related references-particularly (2)- 
would reveal. Furthermore, as the aver- 
age latency period for most occupational F 
cancers ranges from 15 to 35 or more 
years, it is obvious that the bulk of indus- 
try-associated cancers that will appear 
over the next one to two decades will re- 
sult from initial exposures that occurred 
typically before 1960. (For example, 
many of the current mesothelioma deaths Fractomet.le.AIpha.........O.0 
are likely to be related to initial expo- iquid Fra.c....t.i..o.n CoHect.o. 
sures during World War II.) Thus, recent 
reductions in exposure levels-often RELIABLE: New.sin.g!e.motor drive offersg.eate.rrellabillty than more com- 
brought about by federal regulation and plex mechanisms Solid-state circuitry is designed for cold room use. U''t.$ 
intervention-are not likely to markedly overflow protected and includes a patented liquid detecting shutdown device. 
alter the incidence of tumors in these ERSATILE: Push-b.utton control of time, drop.tint or volume collection. 
cohorts in the next one to two decades. An ex.iu.aive lift of f collection.pta.tfo.rm.provides unloading.nd.cleaning convenience. 

The HEW investigators are also ac-.001' 'PAGT: No other 200"'tu.be'' collector is so compactS/Occupies less than 
cused of having .... . rather sloppily.? square feet of ben.oh.sp.ace; will fit in an ordinary.ho.us.eh.old refrigerator. 
equated deaths with incidence." Al-...QMPATIBLE: System.oo.mpatlble with metering pu.rnps, column monitors, 
though this statement is not really accu- recorders and other accessories. Support rod lattice fa.II.tates mounting. 
rate, as a careful reading of the footnotes Yes, there are many.reasons for you to select the Alpha 200 when your appllca 
to table 2 of the HEW document will at- tions requiree.iq.uld fraction collector In fact,'n.o"/" thor fraction collector of fe.a' 
test, it is a "strawman" issue in any .11th.ate.atu.res available in the Buch.Ia.r..F.rae.tomette Alpha 200. Writ.1*.rd.stalls. 
event. The major occupational cancer of Buehler Instruments, Inc. 
concern in the HEW report is respiratory.1327 Sixteenth St., Fo.tLe.eN..J. 07024 U.S.A. 20'1.22.4-3.33.3 
tract cancer, which is characterized by .. made in LLS.AS/,' sales"'a#7d service worldwide, 
an exceedingly poor prognosis. Thus, 
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the case detected this year is almost sure 

to become next year's fatality. 

Finally, the HEW document is se- 
verely criticized for (allegedly) over- 

Seek peaks at 206 "'i' estimating the magnitude of the popu- 

lation at risk. The use of figures derived 

from the National Occupational Hazard 

and get up to 200x Survey of 1974 is particularly con- 

the sensitivity of demned on the basis that the survey data 
reflected potential exposures at any level 

rather than actual exposures at levels 

sufficiently elevated to increase risk. 

nionitoring at 280 niii. Clearly population-at-risk figures are 

among the most difficult to ascertain in 

making the projections under discussion: 

in some cases populations at risk could 
be overestimated, in other cases under- 
estimated. However, the error associat- 
ed with this potential overestimate may 
not be so significant as industrial critics 
suggest because tumovers among the co- 
hort of workers who will contract the oc- 
cupational cancers of the next two dec- 
ades have not been taken into account. 
Furthermore, the HEW projections did 
not include any estimates of the indus- 
try-related tumors likely to occur among 
the many occupational groups in which 
excess cancer incidence has been report- 
ed but for which a specific etiologic agent 
has not yet been identified. Nor did they 
include any projections of excess risk 
from exposures to chemicals, such as 

...'ivith the nexv IJyicord S epichlorohydrin, shown to be carcino- 
laboratory animals but not yet 

studied in human populations. For these 
UV monitor reasons, any present estimate of future 

occupational cancer risk could be con- 
servative. 

DAVID P. RALL 

Sensitivity is increased UP to 200x for proteins when OU National Institute of Environmental 

monitor at 206 nm with LKB's new Uvicord? S UV-monitor. Health Sciences, Post Office Box 1223, 

This unique instrument will detect non-aromatic peptides, Research Triangle Park, 

polysaccharides, nucleotides, lipids and steroids as well as North Carolina 27709 

proteins. And, naturally, you can also monitor at 254 or 
Rererences 

280 nm. 
has required no compromise in stabil- 1. "Estimates of the fraction of cancer in the 

Enhanced versatility United States related to occupational factors" 

optics and solid state (National Cancer Institute-National Institute of 
ity. Quite the contrary. Sophisticated Environmental Health Sciences-National Insti- 

circuitry provide outstanding linearity And you can monitor tute of Occupational Safety and Health, wash- 
ington, D.C., 15 September 1978). 

2. P. Cole and M. B. Goldman, tn Persons at High 
simultaneously at high and low sensitivities. Risk of Cancer: An Approach to Cancer Epide- 

Unlike others, the new Uvicord S Uv-monitor is contained miology, J. F. Fraumeni, Ed. (Academic Press, 

in a single small case which mounts easily on a fraction col- New York, 1975), pp. 167-184. 

lector or ring stand. And its low price matches its small size. 

Contact LKB today for full details. 
Hypothesis Testing 

The authors of the important article 
"Cognitive development and social pol- 
icy" (23 June 1978, p. 1357) quote, as 
have so many others, a conclusion of 

LKB Instruments Inc. Record, McKeowan, and Edwards (1) 

12221 Parklawn Drive, Rockville, Maryland 20852 pertaining to the intelligence of twins 

301: 881-2510 The latter authors erred, however, in 
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