
conduct experimental research on the 
farm. The appreciation of technology as 
a variable is leading to the development 
of alternative technologies adapted to 
different socionatural situations. As 
these emerging orientations become 
elaborated, they enhance the contribu- 
tions which behavioral scientists can 
make to agricultural development. 
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Arthur Canfield Upton: 
New Director of the NCI 

After an interregnum of nearly a year, 
the National Cancer Institute (NCI) has 
a director again-Arthur Canfield Up- 
ton, 54, a radiation biologist and former 
dean of the School of Basic Health Sci- 
ences at the State University of New 
York at Stony Brook. He knows a lot 
about cancer, can tolerate a certain 
amount of contradiction in life, and says 
he thinks he knows what he's getting into 
as he assumes command of the largest 
and most controversial of the National 
Institutes of Health (NIH). 

Upton does not believe that vitamin C 
can prevent or cure cancer-or even the 
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common cold for that matter-but he 
takes 500 to 1000 milligrams a day "on 
general principles." 

He believes that Laetrile is a fraud but 
is nonetheless willing to authorize hu- 
man trials if ethical questions about giv- 
ing it to cancer patients can be answered. 

Upton thinks it is foolish to make 
the "dogmatic statement that 90 percent 
of human cancer is caused by environ- 
mental factors," but he is certain there 
is a connection between cancer in people 
and carcinogens in the environment. 

He maintains that anyone who be- 
lieves there is such a thing as a "single 
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human cancer virus" is "woefully na- 
ive," but he is "not a vociferous critic of 
viral oncology." 

In a wide-ranging interview with Sci- 
ence on what was theoretically his first 
full day (28 July) on the job, Upton 
talked about the national cancer pro- 
gram, basic research, and the highly po- 
litical arena he has entered. He in- 
troduced himself by cheerfully volun- 
teering that he felt "a little strange" 
about being interviewed. "You see," he 
said, "I think I'm the director of NCI. 
Here I am anyway. But my appointment 
has not been made official yet and I real- 
ly haven't any idea why." The NCI di- 
rectorship is a Presidential appointment, 
and Upton had not heard a word from 
the President. It was not until the next 
day that Upton learned unceremoniously 
through a press aide that his papers final- 
ly had made it to Jimmy Carter's desk 
and that the White House officially an- 
nounced his nomination. 
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As is often the case when power 
changes hands, NCI-watchers are at- 
taching to Upton's ascension all kinds of 
symbolic meaning that may or may not 
bear any resemblance to reality. The 
most frequently heard theme is that Up- 
ton's arrival marks the downfall of the 
cancer kingpins who launched the much 
maligned "war on cancer," and signals 
the beginning of a new order. No longer, 
it is said, will the cancer program be run 
by financier Benno Schmidt or philan- 
thropist Mary Lasker or the officers of 
the American Cancer Society. It is prob- 
ably pointless to speculate about how 
Upton will operate with the many admit- 
tedly influential individuals and groups 
that want a say in how NCI is run. How- 
ever, it is true that the manner in which 
he was selected and his own professional 
background are enough to justify the 
conclusion that Upton is something of an 
independent. 

How the President "Chose" Upton 

The business of selecting a new NCI 
director began last fall when Frank J. 
Rauscher, Jr., the first chief of the "war 
on cancer," resigned when repeated ef- 
forts to get Congress to raise his $38,000- 
a-year salary failed. (Rauscher joined the 
American Cancer Society as a $75,000-a- 
year vice-president.) Responsibility for 
finding a replacement fell to Benno 
Schmidt, the first and only chairman of 
the three-member President's Cancer 
Panel that is meant to be a direct link be- 
tween the NCI and the White House. 
Schmidt was open to suggestions but 
everyone knew that he would make the 
choice himself. There was no search 
committee, no lengthy process of screen- 
ing candidates. In relatively short order, 
Schmidt settled on Arnold Brown, chair- 
man of pathology at the Mayo Clinic 
and former member of the National Can- 
cer Advisory Board. Word that Brown 
was Schmidt's choice sparked little en- 
thusiasm but provoked no strong criti- 
cism either and Schmidt sent his name to 
the White House, hoping against hope 
that President Ford could be persuaded 
to act quickly. But it was October, the 
President was in the middle of the cam- 
paign, and no one could be bothered at 
the time with the NCI. Ford never did 
get around to making the appointment 
and the matter fell to the Carter Admin- 
istration for resolution. 

Unlike his Republican predecessors, 
Carter apparently is willing to let Cabinet 
members handle "Presidential appoint- 
ments" of this sort, essentially leaving 
the decision in the hands of Health, Edu- 
cation, and Welfare Secretary Joseph A. 
Califano, Jr. Califano decided there 
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should be a search committe< 
lished one in April and instrum 
port back within weeks with 
of no more than three or four 
who already had agreed to ta 
offered it. 

The search committee was 
Ivan Bennett, Jr., provost a 
New York University Med 
(NYU). Members includec 
who continued to back Brow 
director Donald S. Fredricksc 
Upton's backers was Benn< 
Fredrickson is said also to h; 
Upton. Within a couple of M 
fano had the "short list" 
dates he had asked for: Bros 
ton. Committee members 
would be satisfied with e 
Though they leaned toward l 
was speculation that Brown 
the job as a courtesy to fell 
sotan Hubert H. Humphrey 
among the congressmen witt 
names were cleared. 

As is painfully typical of t 
by which political appoint 
made, through all of this Bro' 
ton were in the dark. At the e 
Brown told Science he had " 
no one" and was "just sitt 
acting like a pathologist and 
with my work." Upton said 
"had a single hint from Wasi 
way or the other," and was tr 
ry on as usual, though he ad 
the "matter intrudes on 
sciousness from time to time. 
assumed that this appointmeJ 
airplane stacked up over K( 
that sooner or later it will co 
he offered philosophically. 

Although Upton is highly 
the cancer research commun 

*Other members of the committe{ 
Ames, University of California at Be: 
Amos and Mary Ellen Avery, Harvar 
lo, NCI; and Charles Moertel, Mayo 

been president of the American Associa- 
tion for Cancer Research (1963-1964), he 

-i_ 4 remains something of an outsider to the 
l,I,S : :~ ;inner political circles of the NCI and the 

3;, ;..American Cancer Society (ACS). Upton 
is an M.D. (University of Michigan- 
1946) but has no demonstrable ties to 
the clinicians who run the nation's in- ~:~:i!i:i~i~ 
fluential cancer hospitals. He has never 

|i:': - served on the National Cancer Advisory 
Board, though he is a member of the 
board of scientific counselors that evalu- 
ate NCI's intramural research. His asso- 
ciation with the ACS has been minimal. 

Upton's most visible connection to 
:L_:S 

~ 
! ..... NCI occurred during the past couple of 

Eric Poggenpohl years when he was chairman of the Radi- 
ation-Carcinogenesis panel of a three- 

e. He estab- group committee to evaluate the risks 
cted it to re- and benefits of mammography in screen- 
i the names ing for breast cancer. The jointly spon- 
r individuals sored NCI-ACS breast cancer screening 
ke the job if program, to which the leaderships of 

both organizations were committed, car- 
chaired by ried something of the aura of a sacred 

nd dean of cow. Upton's group was the first to state 
Lical Center unequivocally that it had substantial 
1 Schmidt, flaws. It was Upton's data and his clear 
n, and NIH and persistent defense of them that, 
Dn.* Among more than any other single factor, led the 
ett himself. NCI to abandon routine breast x-rays for 
ave favored women under 50 (Science, 13 August 
veeks, Cali- 1976). A lot of the clinicians (many of 

of candi- them surgeons) who run the breast can- 
wn and Up- cer screening centers think Upton and 

said they his kind, who are persuaded more by 
ither man. "theoretical" estimates of radiation risk 
Jpton, there than by day-by-day experience in the op- 
i might get erating room, have done the cancer pro- 
low Minne- gram a grave disservice. If he has any re- 
, who was luctant supporters as he comes to office, 
i whom the it is here. 

After graduating from medical school, 
the process Upton stayed at the University of Mich- 
tments are igan for 5 years for his internship and 
wn and Up- residency in pathology. Then, in 1951 he 
nd of April, moved to the Oak Ridge National Labo- 
'heard from ratory in Tennessee where he remained 
ting around for 18 years, concentrating on experi- 
proceeding ments on the effects of long-term expo- 
he had not sure to low levels of radiation. Even in 
hington one his research, Upton's ties to the NIH- 
rying to car- NCI establishment have been slight. 
Imitted that Whereas it is commonplace (and per- 

my con- fectly understandable) for most biomedi- 
""I've just cal researchers to depend on NIH for 
nt is like an their daily bread, Upton's support came 
ennedy and primarily from the Atomic Energy Com- 
me down," mission which was interested in his work 

on the relation between low-level radia- 
regarded in tion exposure and leukemia, among oth- 
Lity and has er things. 

Inevitably, one of the first questions 
e were: Bruce Upton gets-from the press, from scien- 

eley; Harold tists, from Congress-has to do with 
; Robert Gal-nvironmenta re- . NCI's support of environmental re- 
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search and cancer prevention. It is in- 
creasingly popular to talk about cancer 
as an environmental problem, and NCI 
has been roundly criticized for not pump- 
ing more money in this direction. Some 
see in environmental carcinogenesis re- 
search the answer to many, indeed most, 
questions about cancer. Others see it as 
a fad and worry that NCI may go over- 
board in response to environmental hype. 

Upton does not seem to be a man like- 
ly to go overboard, however. Former 
colleagues at Oak Ridge recall that the 
kinds of experiments he did required 
long-term observations of hundreds of 
animals and great commitment and pa- 
tience; it was not the kind of work that 
led to a paper a month. "If anyone really 
has the experience to understand envi- 
ronmental carcinogenesis-and not 
many people do-it is Art Upton," one 
of his admirers said. 

Upton, for his part, sees public aware- 
ness of environmental factors in cancer 
in historical perspective. "There has 
been a remarkable change of attitude in 
the past decade," he remarked, noting 
that when he began his own research ca- 
reer "there was great doubt that there 
was a relationship between cancer and 
exposure to small doses of radiation or 
that one could make linear extrapola- 
tions downward from what we knew 
about one-time exposure to massive 
doses. Now, we're beginning to under- 
stand-about radiation, about chem- 
icals, about smoking. It is revolutionary. 
But I also believe that genetics plays an 
important part in the development of 
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many cancers. We can't write it all off on 
the environment." 

If one were going to put new empha- 
sis on certain areas of research, what 
would it be? "We need a lot more good 
epidemiology," Upton observed. "It 
can tell us not only about environmental 
factors but also about genetic influences 
and we really do need to know about 
both." Another area in need of special 
attention is screening of suspected car- 
cinogens. Even though there has been 
progress recently, science has a long 
way to go to achieve the kind of accu- 
rate, fast testing people would like- 
what Upton idealizes as a "tumor in a 
test tube within 48 hours." Citing just 
one of the current limitations, he says, 
"We think there is a better than 90 per- 
cent correlation between mutagenicity, 
which we can detect fairly easily, and 
carcinogenicity. But 90 percent isn't 
good enough, especially when we know 
that some cancer-causing hormones such 
as DES [diethylstilbestrol] aren't muta- 
genic in tests we have." 

One environmental issue that is bound 
to raise substantial controversy is wheth- 
er NCI should assume responsibility for 
testing the hundreds of chemicals that 
have to be screened under the Toxic 
Substances Control Act. Sentiment with- 
in NCI is sharply divided, the environ- 
mental scientists, whose numbers would 
grow were NCI to take on testing, being 
more or less for it, the rest being dis- 
tinctly opposed. "NCI will be destroyed 
if it becomes a testing and regulatory 
agency" is a common forecast. On this 

many cancers. We can't write it all off on 
the environment." 

If one were going to put new empha- 
sis on certain areas of research, what 
would it be? "We need a lot more good 
epidemiology," Upton observed. "It 
can tell us not only about environmental 
factors but also about genetic influences 
and we really do need to know about 
both." Another area in need of special 
attention is screening of suspected car- 
cinogens. Even though there has been 
progress recently, science has a long 
way to go to achieve the kind of accu- 
rate, fast testing people would like- 
what Upton idealizes as a "tumor in a 
test tube within 48 hours." Citing just 
one of the current limitations, he says, 
"We think there is a better than 90 per- 
cent correlation between mutagenicity, 
which we can detect fairly easily, and 
carcinogenicity. But 90 percent isn't 
good enough, especially when we know 
that some cancer-causing hormones such 
as DES [diethylstilbestrol] aren't muta- 
genic in tests we have." 

One environmental issue that is bound 
to raise substantial controversy is wheth- 
er NCI should assume responsibility for 
testing the hundreds of chemicals that 
have to be screened under the Toxic 
Substances Control Act. Sentiment with- 
in NCI is sharply divided, the environ- 
mental scientists, whose numbers would 
grow were NCI to take on testing, being 
more or less for it, the rest being dis- 
tinctly opposed. "NCI will be destroyed 
if it becomes a testing and regulatory 
agency" is a common forecast. On this 

issue, Upton seems to be of two minds. 
"I have no doubt that it is NCI's respon- 
sibility to do research on testing," he 
says, "but I don't know about the testing 
itself. Certainly I'd be against it if it 
would eat up our budget, and I suppose it 
could. But my gut feeling is that we have 
a duty to involve ourselves in this." 

Upton's interest in environmental car- 
cinogenesis should not he construed as 
evidence of lack of support for other 
areas of research-particularly not viral 
research, which has in the past several 
years consumed considerable amounts 
of NCI's money and attention. He sees 
viral oncology as a problem of genetics, 
of "understanding the information in vir- 
al genes, not trying to get a whole virus 
out of a tumor," and expects "great 
headway in the next decade." 

In fiscal terms, the next decade- 
or at least the start of it-is likely to 
be a more modest one for NCI. Much 
of the political rhetoric that accom- 
panied the passage of the National 
Cancer Act of 1971 has died down now. 
And those who, from the beginning, 
warned against NCI growing too big too 
fast are being heard. Sentiment now 
leans in favor of restoring a modicum of 
balance among the NIH institutes and 
bringing NCI back into the fold. Upton 
seems sympathetic. "Cancer is a biologi- 
cal problem," he says. "I can't see NCI 
fluorishing separate from NIH." Upton 
comes to his job armed not with stento- 
rian pronouncements but with a moder- 
ate, patient attitude that may be just what 
NCI needs.-BARBARA J. CULLITON 
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The Chinese, who invented printing, 
gunpowder, paper, and the clock, seem 
about to go at it again by placing new em- 
phasis on science and technology, and 
particularly on the role that they can play 
in the modernization of their vast coun- 
try. 

The leaders who have come to power 
since the death of post-World War II 
leader Mao Tse-tung in September 1976, 
have included science and technology as 
one of the "four modernizations" on 
which they place top priority. Chinese 
journals, papers, and broadcasts in re- 
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cent months have been loaded with as- 
sertions about the importance of science 
and technology, and how scientists 
should not only practice their individual 
talents but also remember the class 
struggle so they can be, in one popular 
slogan, "both Red and expert." 

The campaign to upgrade science and 
technology still consists mostly of propa- 
ganda, but American experts and others 
who have visited China recently believe 
that the new line presages real change in 
the way China spends her resources, in 
the technology she will seek from 
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abroad, and in the Chinese educational 
system. 

The emphasis represents a new crest 
in the up-and-down cycles science and 
technology have experienced in China 
under Communist rule. Science and 
technology enjoyed political favor in the 
mid-1950's, when China was emulating 
the Soviet Union, and again in the mid- 
1960's. But each period of favor has been 
followed by a downgrading, first in the 
Great Leap of 1958 and then in the Cul- 
tural Revolution of 1966. During the Cul- 
tural Revolution, universities were 
closed and scientific journals ceased 
publishing. When, in the early 1970's, 
universities and technical institutes re- 
opened, it was without exams and with 
the requirement that students and their 
teachers go "down to the countryside" 
for prolonged periods to work on farms 
or in factories, so they would not be- 
come too "expert" and would also serve 
by being suitably proletarian and "Red." 
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