
NAS Panel Critical of NIOSH Proposal 
Says cytogenetic study of nuclear shipyard workers 

would not contribute to science or predictions about health 

For nearly 2 years, the National Insti- 
tute for Occupational Safety and Health 
(NIOSH) has wanted to conduct chro- 
mosome and sperm studies of workers 
exposed to low-level ionizing radiation at 
the Navy's nuclear shipyard in Ports- 
mouth, New Hampshire. But the Navy 
has resolutely refused to let NIOSH in. 
"The proposed cytogenetic study clearly 
falls into the category of research for the 
sake of research," Admiral Hyman G. 
Rickover declared in a letter to Health 
and Human Services (HHS) Secretary 
Richard Schweiker in June 1981. 
(NIOSH is part of HHS.) Rickover 
asked Schweiker to cancel the proposed 
study. 

In an effort to resolve the impasse 
between NIOSH and the Navy, Schwei- 
ker asked the National Academy of Sci- 

committee, chaired by cytogeneticist 
Sheldon Wow of the University of Cali- 
fornia at Saa Francisco. also concluded 
that ". . . the sperm study under consid- 
eration will not contribute to scientific 
knowledge of the effects of ionizing radi- 
ation on sperm in humans or on ill health 
related to infertility or genetic changes." 
The proposed study is just a "spinning of 
wheels," Wolff told Science. 

But NIOSH has yet to be convinced. 
"I think they are unduly pessimistic 
about the scientific value of the study," 
says Philip Landrigan, director of the 
division of surveillance, hazard evalua- 
tion and field studies at NIOSH. Accord- 
ing to Landrigan, NIOSH still wishes to 
conduct its study "with only minor 
changes in the protocol" and is continu- 
ing to seek the Navy's permission to test 
the Portsmouth workers. He expects the 
matter to be "resolved within a couple of 
weeks." The Navy remains firmly op- 
posed. 

Serious concern about the health of 
the workers who build and overhaul nu- 
clear subrr~arines at Portslnouth was 
sparked in 1978 by a report of greatly 
increased deaths from cancer. According 
to an article in The Lancet (13 May, 
1978, p. 1018), there was a five-fold 

x 
increase in death from leukemia and a 
two-fold increase in death from all types 
of cancer among the nuclear workers. In 1 an effort to confirm those data, a team of 

Sheldon WoM NIOSH scientists that included Landri- 
gan, conducted a more complete retrp- 

Cytogeneric studies are confronted with an 
array of dificulries. spective analysis of mortality among the 

shipyard workers. "Although [our] 
ences-National Research Council to study had a power of greater than 99% to 
weigh in with a review of the NIOSH detect statistically a five-fold increase in 
protocol. The Academy has just done so leukemia mortality among the radiation 
with a report* which says in no uncertain workers, and a power of 67% to detect a 
terms that the proposed study should not two-fold increase, there was no excess 
be carried out-not even for research's due to leukemia or any other cause," 
sake. "The cytogenetic study under con- they reported in the 31 January 1981 
sideration will not contribute significant- issue of The Lancet. They also noted 
ly to scientific knowledge regarding the that a reanalysis of the 1978 data by one 
effects of radiation on human chromo- of the researchers who compiled them by 
somes," the report states. Nor, in the and large corroborated the lack of corre- 
committee's view, would it offer much lation betweeen exposure to low-level 
with respect to predictions about the radiation and death. But at the same 
future health of the nuclear workers. The time, the NIOSH team discounted the 

finality of its own conclusions. "Despite 
*"Evaluation of Portsmouth Naval Shipyard cytoge- the apparently negative findillgs of the 
netics and spermatogenesis protocol," National Re- 
search Council, October 1982. (A limited number of present study, it would be quite improp- 
copies are available from the Commission on Life er to interpret our results as constituting Sc~ences, NRC, 2101 Constitution Avenue, N.W., 
Wash~ngton, D.C. 20418) evidence against leukemogenesis of low 

doses of external ionizing radiation," 
they wrote, citing the short latency peri- 
od of their study as one of its limits. 

Furthermore, mortality is not the only 
measure of potential harm from expo- 
sure to low-level radiation. In 1979, re- 
searchers from the Medical Research 
Council, Edinburgh, Scotland, reported 
a 10-year cytogenetic study of nuclear 
shipyard workers at a United Kingdom 
naval base. Their data, reported in Na- 
ture (15 February 1979, p. 534), showed 
a definite correlation between exposure 
to low-level radiation and chromosomal 
aberrations. What the data did not show 
was what the aberrations mean as far as 
worker health is concerned. "Our data 
. . . tell us nothing about possible biolog- 
ical consequences," H. J. Evans and his 
colleagues wrote, noting that persons 
who have not been occupationally ex- 
posed to radiation also have thousands 
of abeirant cells. 

The continuing scientific challenge is 
to link these aberrations to specific dis- 
eases. As the WolEcommittee observed, 
"Although the chromosomes in malig- 
nant cells are often abnormal, the rela- 
tionship between induced aberrations 
and cancer is still to be understood." 

It was in part to corroborate the Evans 
data and that of another British study of 
nuclear workers that NIOSH first pro- 
posed the Portsmouth study. But the 
WolE committee believes the correlation 
among existing studies is sufficient. 
"The two most fundamental biological 
questions have already been answered: 
aberration frequencies in peripheral lym- 
phocytes are elevated to a detectable 
level in groups occupationally exposed 
to radiation, and the degree of elevation 
is a function of radiation dose. The com- 
mittee does not believe an additional 
study at [Portsmouth] is justified simply 
to confirm earlier findings." Further- 
more, the WolE panel said that the 
NIOSH protocol, as presently drafted, 
would not elucidate the one surprise 
finding in the Evans study that needs 
further exploration-namely that older 
workers appear to be five times more 
susceptible to chromosome damage from 
radiation than younger workers. 

Although Landrigan was understand- 
ably disappointed with the committee's 
opinion of the value of the NIOSH 
study, he was heartened by its endorse- 
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ment of the findings of Evans and others. 
In an interview with Science, Landrigan 
said that some of the Navy's initial ob- 
jections to the Portsmouth study cen- 
tered on the view that the British data 
were not very convincing. The commit- 
tee's strong endorsement of those data 
"really supports our position," about 
the effects of low-level radiation, Landri- 
gan said. 

The Wolff committee was equally un- 
persuaded that studying the Portsmouth 
shipyard workers for sperm abnormali- 
ties would be useful. Although the 
NIOSH protocol included analysis of 
sperm samples from each of 266 men 
who have been exposed to radiation and 
266 controls, a number sufficiently large 
to detect an effect, the proposed group 
does not contain 266 men who have been 
recently exposed to 5 or more rems of 
radiation. According to the committee, 
"Between 1971 and 1977, the records at 
[Portsmouth] indicate that only three 
. . . employees have been exposed to 
more than 3 rems in any one year." 
Because sperm production recovers af- 
ter low doses of radiation, recent expo- 
sure would be necessary to obtain mean- 
ingful data. The committee concluded 
that there is "no reasonable chance" of 
obtaining such data with the present 
NIOSH protocol. 

Although the Academy's report is pri- 
marily a critique of the particular 
NIOSH protocol in question, it is also a 
statement of the difficulties inherent in 
many studies designed to assess a con- 
nection between exposure to low doses 
of radiation. "Well-designed studies of 
the effects of ionizing radiation at low- 
dose or low-dose rate exposures over an 
extended period could be informative, 
but such studies are confronted with a 
formidable array of difficulties," the re- 
port states. Existing data indicate that 
adverse health effects are "rare or hard 
to detect within a reasonable period." 
Furthermore, results in the field are 
muddied by the fact that age, health 
status, socioeconomic position, and ex- 
posure to other environmental agents, 
including alcohol, can effect chromo- 
somes and sperm. "Thus, it is not cer- 
tain whether any study of an occupation- 
ally exposed population, or combination 
of populations, will produce unambigu- 
ous results," the committee concludes. 

Nevertheless, the committee is not 
against trying if a good, long-range study 
of the right group of workers could be 
devised. Uranium miners, workers who 
bury radioactive wastes, certain medical 
researchers, and personnel in nuclear 
power plants are cited as candidates for 
study .-BARBARA J. CULLITON 
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Acid Electioneering at ACS 
Old tensions between academic and industrial members of the American 

Chemical Society (ACS) came to the surface again this fall during the 
presidential election campaign, due to end on 15 November. The controver.. 
sy erupted with the appearance of a letter to some ACS members written by 
the academic candidate, F. Albert Cotton of Texas A & M University. 
describing his opponent as "an undistinguished, mid-level industrial chemist 
who is due to retire in December." He added that he had been informed that 
the man was 'defensive and indecisive " 

In ~rnus~rslly strnnq invective, Cotton wrote that his opponent, Warren 
Niederhauser of the Rohm & Hass Company, has "nothing in his back.. 
ground to suggest that he is capable of leadership. . . He is supported by a 
small pnlitic~lly hyperactive faction of the ACS whose primary interest is 
in employment conditions for industrial chemists." 

Cotton added that this group, known as the "grass roots" lobby, IS not to 
be underestimated.  hey play hard ball." he wrote. "A few years ago they 
succeeded in electing a total nonentity against a distinguished opponent by 
dint of hard campaigning." He warned against complacency-the assump- 
tion that Cotton ought to beat whoosis easily." Recipients of the letter were 
urged. "Give part ic~~lar attention to contacting everyone you know in 
ind~lstry ask them to vote for me, and ask them to ask other industrial 
chemists that they know to vote for me." 

The grass roots group referred to in Cotton's letter is an informal coalition 
made 11p chiefly of indlrstrial chemists who believe the ACS should worry 
!ess abollt its academic jo~~rnals and do more to advance the careers of 
members. One of the founders of the group, Alan C.  Nixon, says that he and 
h ~ s  colleag\res belle\/e that 
In add~t~on to promot~ng 
chemistry, the ACS should 
promote chemlsts By 

th~s, he means speclflcally 
that chem~sts should act In 
concert to ralse the~r sala- 
ries and Improve worklng 
condlt~ons W~th  the sup- 
port of the strong Callfor- 
nlan grass roots contln- 
gent N~xor? won a place on ( orto" w 1)  \ I (  ( ~ l ~ l / l O i ~ \ l  I 

the ACS bi~llot ~ n r l  elected pres~dent of the AT3 for 1973 Slnce hls 
ret~rernent, he 3nd another Cal~forn~an, Att~la Pavlath have cont~nued to 
promote tho cause nf professional servlces for ACS members 

Thls year for ex:?rnple the grass roots people backed Nlederhauser and 
helped circulate a petlt~on that got Nlederhauser on the elect~on ballot More 
recently, t h ~  grass roots people have c~rculated hundreds of coples of the 
Cottor, letter, for they helleve ~t IS damaglng to the author 

By tradlt~on the ACS tries to nominate exclus~vely academics or ~ndustr~al 
chemlsts In a l t~rnat~nq years The ACS nomlnatlng comm~ttee Intended 
1982 to be an academlc year two prominent unlverslty chemlsts were 
selected for the ballot t41s fall They were Cotton and George P~mentel of the 
Unlvers~ty of (:al~forri~a at Berkeley Thus when Nlederhauser s petltlon 
came In ~t spolled the p ~ ~ r ~ t y  of the 1982 ballot On 2 August, Plmentel 
withdrew from the r?ce, pleading overcommitment He had just agreed to 
chair a massive review of the discipline of chemistry. a successor to the 
Westheimer st1.1dy nf 1965. Many people believe one reasor, he stepped 
aside was to avoid splitting the academic vote in the ACS election. 

In the meantime, a letter of support for Niederhauser, written by a former 
colleague nnw teaching at the University of Notre Dame has been circulat- 
ing in the academic: cornm~~nity. And Cotton has written a remorseful note to 
Niederhauser, apologizing for his harsh words, calling the letter a private 
communication, and ascribing the lapse to faulty information provided by 
overzealoc~s supporters..---Eliot Marshall 
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